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TRINGLES utf&l - Y 

(jl (J-iiajLj OU 4_jjlj_> j^>- Vlj 4j 4_jjlj_> Ls_i1>Jl^.| ^ruJlLa a\ JlJt" i ul (jy _u jJ-J I *uj-uj-!I J^-Lc J-iiiij 

Cc ^ J Oaj V-i->1I A_jJj Jj^ i n"l ciUjij O-SjJI (J-oAj 4t- 4^al rt miIIj a jJLuaJ I i Mj" i n^LJI a^La ^j-a (j-ui j i i s> a ljj^-ij 

^J^JI (J^-ks jj ^— ■ ' (jl (J-iJiiU lIUJlJ 1 (_3j_>- 2 j la mi, I X_« ajLc (jLlLlU (J q t" i ri_tj c«_i_ujj| 4_ii^C sLul i^-LlU 

l> ^ju cr^ (Y- cr^' J^Mitlj .SjJa^J;! J^isj <_u^Lill! 300mm J! 200mm <ju L> £-jl>b ^iJiui! 
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J^— 1 i"ill j-lajl ' U 1 iijJI 4r ' " J ' ^ J^ " ' " a L$'^ O*- 1 - J^"J-^ (*' lJl 
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TEMPLATES ( uliik&l ) uLukJI .T 
iL. c^Wi t «_£JLI J_J Jl^>JIj oJs^JI j-^jjj (0-"j-^' ^jUr J^in" ^jJIj cjUjUII JL^auiif jj- JjJ^<-II '^J^ 
( (£- UJ^ ■l.tlj-I^I (CIRCLE TEMPLATE)^ jJI ol «,U Ujljj^Ij "i^Vlj Uiaj^i* 

.4 iil"-tt^i (jljjLij 4j_jjSj £sLLlu 4 J^-ij" i-uN-i a^La (j_d a^Ll * '1 1 ^i"j 
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(i- DJ^i 
*L»JJ ^ylfi. SjJl^JIj L>t.a JjsL»i!I ^Jj^fnj LjiJjjJ. f«u-ujJI JlIc (PENCILSiJ^Li-ajJI >Mli AjLJeimj 

: La-ii> (j-LU-uL-ul (J-LCjj ^_ A-aJiir" i nt,l (^^aL-ajJI 

(WOOD PENCILS) ^L^J! ^L^JI r Maf ! 

^jJI ZuLul *LSl J^ljia J^=A? (SHARPENING) ^j-JI LlUi Jl Smt^l ^L^jJ! A }Lat jrl^Sj 

.: (MECHANICAL PENCILS) 4,^,\I^,U ^L^jJI r MSf - u 

'Vi sell CUjLj (i d oi h) AJlitJ (jyic LjlkisLtaj LjJj i"i ~>- Jj Jljj <Lu1^-i a Li aM-S V (j-a 4.-lCj-l!I oJufc jLla-i 

J 1 ^ i uiJ\j pJLSJI (j-ulj i^- U ".' ^~* *J (J-aL^J A-t-i^o L^aj a J) mi-*- (j_a a}LJ2 VI (j_a 4_lCj_l!I tfjLjfe jj^~~ '"'"j 

.(0- O aM^^I (>a A^jiJI tfjub t^-u (^JllII 
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.(v- 










<M ,'■> ,",j aJLljLa 



(V- DJ^i 
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f«-2j £ t /«_ij/jJI (jj/LuLa < £ pj_«isjJtl £ 4jt i"ill («-^j £ (jr t>sL^>JI £_JLLaJI *t£j £ £_JLLaJI /<u-ul (Jlla 4_l>-1 i>ij| 
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DIMENSIONING JUAl i- \ 







La /f> m->t J^aLtLa lLs! <i i ul 4_jl_i ( 1J1JN3 ) <L_ij/Ll2JI dil h i^lj-aJL? 1 rijVi (j^Lajj^j^l ilaLL-u^n i_ 3jj«j 
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OY- r)j^=ui 



SECTIONING jkiJI \- t 

t LaS * j V-i" i n t 2j.x_La3 }L) l(jlj** i i_m i^ij <jP-!'j A-tiieJ,! (J-lus Lai! I jL^laJ L$J -i|^J 4-«-$-« 4jl or * V>7)\\ 

^jjO I JljI ^jJl>-^? ^tlba j-ial i nt,La c i La <& <L»-L>JI Jtlc dl! jJ L*ij ^j^aJj »1 iVt L*Aj^=j LdJSj j '^-"* ^1 
Jaj V-c-w. 4 V-i i nl^j Tcjisjj x_LaJi!l 2l.il (j-ujj^tjj IfltVi^ f£u <_^oJI 7-j)V-i i nil (jl 4 h^.^La (_c- -v j x_LaJiJI Jtlcj .1 (jt Vi^ 

( j I lOLgJ ) £0 4_jjlj_> 4_ljLa 
.: tflj J I (j-LJ-a jjfc 1 o^—i x_LaJjU f- Ijj I o JlC Jl>-jjj 










H^O> 




^^UfUJ 



c JjjLil'i>3 j Ltajul 







i ^^f///M 




^ 



(Y- i)J^i 









(y- 1) (J^— i m j i>»« n ^j_« Jaila *j^*" ^^ » ^J LyO"^ /* • > 




(i _ 1) J^-i ifu -lUiiiiiU (Ji«-lj rfs-i-ujJJ V *4i'j-^ fj^rtU ^ jl i-u- U sjl-il («1j ^-tP" JJ^ *-IoJ9 .£ 








(£- £)J^=ui 









(O- 1) J ' i — > rf u .l Uriint ,! rjL>- p jUrit ,l ^ jILm - U /S.L.UJJJ JjjjL>3 *JaJ3 .0 




SECTIONAL 





I--S 
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... 


J 




ra 






IX! j 
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(o- i)J^i 




.£J»UJl (js^H oIjjj 









(1- £)J^=ui 



(V- 1) J^-. ,1, .»l>>.Vl Jl^I J^n .V.t Ajt^JLI SjijuUI e-k2]| ^ JJl^ 



(J-al^-iJ 1 (j o i iij 




(V- i)j^=uj, 

(A- i) J^-., 8 ;, .^jJI 4ljj ^ LjJI^Ul 
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V////////A> 



W///////< 






•jj^^* j i v^r" 



(A- £)J£*A 









.(—i^jJX l_j /, il aia i u 21 j i "^— ]| >o i iij 4_2jj_La ^jL^e-iis^j (a - £) J^— i ■"■ ^jLuLlII ^^ ^— i loJI 



,>ULhi j^-yi^ 




.^ijk^N! ^t ^ ;*> (1) 



t ^l jJb ^i>vi ^y 




i>i jJl ^»i>\ij *±*i& ^yvi ^ 



.^jJ^i ^1 j^j **> (2) 









. (^k. ^Ual ^yilollj >"uf (jri^k- P^ ^ «-b^' (jrU^Ua*3 £ji»JJ ( ^ * ~ i) J^auUI 










. ( /»ij i"i 1^_jJ I ( (JjJS 'J '-"* I '^)-<- a ' ' "I I i j_9-tjJ I '^)-<-l '_9^* 1 -' i'(j' JLqJLJ I ' ' i • ^*' I ) 




Sec. A-A 

zzzzzza 



'ffiP 



Hi I 



^ 




-A 




y^^JLjJaSliJdY- DJ^aui 









. gjiVl 2-k2J ia^t^JI ii^kJI £uj ^Llll 0V~ l)J^-,,t,tl " 2 




OY- DJf^i 

(u- i) j^ ,t, . 0L1LU2JI a. 4 1^ ni^-, ,1,1 j^LLtJi ^^ tj^ ^lui Jjj^ji - 3 



INCORRECT ^-wjs* 



CORRECT £^w 



PART NAME j^aJi f 



CSEf 



SCREW -J> j 1 



urn 



WORM GEAR ^iji, 



(U- OJ^ui 









j »UMI Juc ixLfc oUa^-^La T- 1 

'U (i I n pll (_£jlj_d JJ_Jt3 (Jj-^»- MjI—*J-« 'U(i int,l (jj ^— ij La J — Ifc aJlJ-" I n~J 4 J ij I ^1 i 1 1 Ja^l uA,\ - \ 

j <1 _ t ^3 £.0 <Ujlj (jyic 4 ji nL-uVI j uajJI i Ujl-.-^. citJL^a Ijlj £0 4jjlj_i <>jLl p ' "J~ J ' ifu-^lil Jajlaa. "~ Y 














,-,Vl^tl j^tU J^'-3_ A- A ^UaUlj a^kX I jJalX I c-uailla p-jj-l^v p.-.jl - ^ 

S(n- i). 



■EOH 



*a^ | "— 

^3 



rtr3- 



rn: 
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Rlsr"^ 



$ 



lZ£j 










©^ 



1 



15 



=ft= 
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«uT 



d 1 * 1 



fi3 -l to- — 4 * 



T»$- ! 



f©- 



• K -i 






-3&-L-JQ- 
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'^gB 1 



FtLfrSlflOOHDPJ 



&<§► 





(n- i)j^=ui 









S(>V- t)J^aJUil^LuWA-A^t^JliA4>lailiiJUll(4^l- Y 














(W- i)j^=uj, 




■^inl[) lliii)iillq.^icill pilnill nnlnllniiiiiir|oll 

£ftUl jJjlaJj pWJ 4*1*11 3>btfl 



I 



4^4ll(tAtf>ll 



LiiUI cjIJ-^jseIJI I2_ ^1 jiitlL<_uV! 4jtjLi • Ustl 







(BOLTS AND SCREWS) ^aIjUI - > 

4_£>a oM-^j U^3^= jLu: L^jU* ^3^ (FASTENERS) J^ljj L$iL l_3j_^3 ^1^1 

(j-a Lik^j CjWIj CjI H^-Tpjl 4- a j "'^— M J-oJU-mJ (jr ^ dlljJ (^j-»»t »j-a 1 fl^oVij 1 fl^-i*"! (jl ^-i aVL 

CjI jj-usl_<_ui,lj (juiJ mi II (j^iljJI Cj|jj-^al_i^J,l (LaJ^UI j^aLt^J,!) (^Ij-JI flaJI *-Al (j-aj .4-lU.*]I CjlLtilalll 

■ 1 (j o i iij 4_uLl^=j l^V-i^Lm-a (jyicj ((jjlf i_3jjlLi i_3j_i_u Ljjfcj £-i>^l <J-°l>^ 



^j^* Jij^lsjlaijljiia (2.5) jU— Xl^laS (M20) j] d^p. M20x2.5 dUj Jllaj 










X 



/*fi 



1 



0- o)J^=ui 



LfcjJa^ sj-jl-i (O-'-uj cSdLh^ 3 O^ 1 ( jr J - u ' jL - L ^' (* JJ lhJJ ' CH""' Jlj " u J^""" 1 '"' (jr^ 1 (jj < ^~ l JJ cr^ ' ^ ' "^ ~~ ^ 
(*j-uj-J 1 o^— > < (0.7 X Q) AjS^LslJI Qji j\ <i i nU (j-ulj f LflJjl JJiJ>oj £ aj_iI/Lya ^^^LsJIj (^yjj/ljJI 

i^tjJ! 2_ j^^JiijM^-iti ^jin (r = 1.5 x d) a1}U]L> jU,,.u ^Ij 4. s^^jii ^ijSVi 

4J9}L*JI (JJjJo (j^. /<u-u^-t3 jl <i i nU (JjL-uI ^_ .i^j-ji,! (jj/j^JI Lai . JjVi" i nt,l i U i nj ^_ jl^— i~j zLi 

. ^j^ail jU,,.t,l ^.j a^U j-^jj (y- o) ^bJi j^-,,t,tij . (r = 1.25 x d) 
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At* 










-* 














^ 


1 






=5, 








-> 








(Y- 0) J^i 



(NUTS)JwMI- Y 



ajLsr" in" ^.._L>- .Cjljlj-lA^lj 4_^=j^>JI (j-a I j » * t A_l!j!I,I j-^al_i_ol,l JaJJ-I S-iLc J^J '^-tl *jLsr"i in" 
j-^al_i_ol,l i<lt*i ^-.j 4j niljm 2tjal ,^,> £, y,~ 4j inljmJI j-paLmXLa .<■! mliU jLa_i_ui.l *_a 4j inLUI iljjsLuaJI 

^_p3j t" i n > (_3^_i_u^ (j -1 " 1 J**- (j-« uLl>-I_j »Jl>-I_j 4_^>- ^j_a *> " a J " '"' a ^jj' : -— '"^j 4Ja^a I iaJ I *_a ^J n t" i u > (_£Jul jl a i aJLl 
. Ji^iia J^— i <~t\ <L_uJn_ailj <L*_ij_U (Jj-a I j) i ^i 1 1 i<u-uj ^J-^ 3 <jr^ La-L^ 









£Lul 



c^c 



-Ul 



j Vi^ i flj^ajj (jL^ajVI i ?tVi i"t 4 jl or jjjfl TtJuJI (jj/j^JI Aiiyjj ^U.O Q ) (^jLjjJ 4^lLdJjl JjVi i u a J^—i i"> 




iftjj^a ilj-dLuoCV- 0) ( 









jj-ul_j^VI («-"-"J (^->_J ' (Jj^' < <-2jj-LaJI &— I o' : ~— i Jl>-Ij ^eJa-m ^j^iJj (j- 1 seia ■ u (—u/fjJI i La 2 ■ u I , I g. >^JaJ i>t.-L>. 
. J^— i i"ill ^_ Tt-iijjs jjb 1 o^-i (jj/lj^VI (<u-ujJ j-^=lj-/0 (^yjii jjljjJI CjLslLsLSj < J-j'j-i ^J^J («-"-"J cJdLh* 3 O^ 1 




( lj\JUi J^— I l"l) 4JLJJJ3 iJjj3L-3( £ - 0)J^— I ill 













A-^Jm-uja 4_!j^-»-a (0- 0) J^-i u< 









(SPRING) jaJl>U! T- 

i A-jjJiJI JJ^jlIIj <Cj|j_*il 4-O^'j-^l aIjlsbj-iJ j_^=pjj < (jr _ 1J ,L- U ^l 4_*_iisj Jl -ij-suj i--3lj-^>J^I Jljj 
f lj->l (jia «-i (j-LjLj (I - 0) ^LjJI (J*^~i miIIj . 4_jj^_a_i (j^itj II l(j i>it J x_a «.lj^-VI i-iaJj-J f^J-^J >-^P" ' dWlj 



Compression 





ulj-JI f-ljjf o^a*J O - 0)J^=u<i 



(_paj *" I i nj JljTuJI (j-iajlj_lj ih< i>ill (jAjIj-1 A-AjJiXI ^-^Lj (jiajlj_L!l f-lj-ll («-ii>2 Lais I j t" i nl Jtlcj 

(COMPRESSION SPRINGS )_:tt*f I Jajp . \ 

jj ^-i" LiUjJ < jj^>J,I 4- 4-Lag.l i^itl (Jj-aJI 4_ajLH 4 a a i^ill i-j^Ial!! (jAjljJI f-lj-jf ,_^Jl^-I (j-&J 



(EXTENSION SPRING) :Jk£llj«j|ji Y 

ajj_4-iij jo-a-t^a JlJ9j 4_uJjJJI (jiajlj-lll f- lj_il ^j-a-i-is rj Jl-<j iUt i>itl (jiajljj £_ ^Jl^j I o^— i I i^jl (jyjfcj 

J J UJj_£lj 4_LlI1 CjLlUI (>_1 isLidll jj ^—~ LiUjJ I JJ-^>II "L^JLl ^Ul ,.,{! J^UI ,_£jja 4_sjUU 4 J mL-ul 

.^L^UVI 









.(^AjIjJlII (jju jjrtx.jiJI ! jufc «_ii»jj(V- 0) ^lll! J^-i Mitlj 




(V- 0)Jf^i 



^jMJI oLojU! ^Ul^=j jUjVI ibl-,^-,1 ^ 



a 4_2jjJ2 a I Jljt" i ill ljt c!^j Jaj tiaJ I ^j iaj I a ) /o i nj _Lix. 

(A - 0) (jjJLlII (J^=L^oJLl Tt-lisjjO J_4> I -1^— /Q I IIJ.1I 










(A- o)J^=ui 
: ^- 0)J^au<i ^yiLjJI J^-i Mill IL. i^t^sjjs lUti^i (_pajlJ (0-"j-! ^<i<jU CjLrlUi^tl 



^kjj*jf ^Lg^J^^r 




\ ^IMJ/ju^^, r 


.ns.-if ^ C5 


\t\ 


\ i/v/\ 




V 






t. 









. JufuJI (j-ajljj JrH-^ <JL>k O^-ri *~ 0)^11?! J^-i Mill 










— OJ^ui 

:(M - 0) ^yJlllI J^ Mill 4- ^-=e-^>a J^ Q-^ 1 ^ (^-"J-^ 4<><jU CjLsrlVi'^-iU 









j^lfJjLJf 






,'tl.rtfjLa 
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t^Ufjj~ 











())- o)J^=ui 



SCREWS ( lajjiOll )u)liUI i- o 






' Ji a *J ,^.tl^— JiJ jj| ^j_a jfjj^l ,„tl^-, rjLiJI ( ^_ a 4-LLl.u.o -1 <>»<* I (j-t SjLui <_JI_altl 

<-d_a ^.tjls jj_c llUjj L^a^ijJ {j3^i ilAll «.LJa£. ^1 <_iLa ^j^— > 1 * d-po ^J-* 3 l^-p3 j"'^~~ »l jl ^jj^ji^c p-luIl! 

.l_JI^UI <UL>. 4- ^JLstlijJtl ClLsrlUi^U Aifcf JijoJ ^L Ll^J 

: (THREAD): c^l^ .1 

. (jy lijjjjeja jl ^IjU 1 ni *j^>i (jyli'-l jJI jl (^^jUkII tt V~i i ntl (j^a 5-jlaJLa ( _ r Jj-! ^j^ejO 

(MAJOR DIAMETER) : >j^V! jJoill Y 

.JJJ>Jklj (j I ntl l_ 2j-»- 0"V ^1 ' "U L-dJLjLa (^gjl I nJJ <_J jit I (jl i I n 2 J-LaJS J.,1^3 I 

(MINOR DIAMETER) :j jL^Vl j1*ti\ T 

.jjjsJklj (j i ntl pl_LaJ9 (j-u 4Jal i n U lJuuus ;_gjl i njj (_JjiII (jl_L<-uj j-LaS jJl^sI 

(PITCH): S^kiJI .£ 
.j^caJJ jl^-a <>L>ijl-i 4J2I 1 nil ^jjjLSjj (j , ^-*- 1 '-"- a o^ ' ' " 1 (2yHj^"-i- a (j^~ ' 0"*- 1 **-^' r. m y 1 
(PITCH DIMETER): s^kiJI^ .0 

.|_£j^>Jkl (3-4-C *-« (j ' n II i^ysj^- {£j)\ 1 n" Jtlc i_J^Jjl ^jl i 1 ni L^seJa-m JtlaLiL) A_L«_ifc_J a iljU» - ■■! j Ia£ 

:(CREST) : (>J! c^j^ .1 

.dajjjjieJJ jl 4JljU 1 n VI J_a^e-a ^j£, I Ju<_) j"i^— >VI (jl_u-uVI I— 3j->- (j"^> (J-**^ L^ 1 -^' f Vl i ntl 

:(ROOT): ,>al|g.lS .V 

.Jajjjjim jl AJljVl 1 nVI J_^=e-a ^^ <—!j£ VI (jLlijjVI i—Slj^sl (j"V (J- 4 ^ L^ 1 -^' f Vl i ntl 

: (DEPTH): j^IJac .A 
.i_3j^>JIj (j-uJI f-H £ru J^F 6 -"^! « juaUJLl £aL_JJ 
:(LEAD): ^jl^I .<\ 
.4±aL^= OjjJi 4- J_a^II <>L?*jLi i_JaUI L$^=jjx1j J^l\ A£>LuA,\ 

(RIGHT-HAND THREAD) : ^uuJI <>JU 
. IcL^JI ^-!jLa£. i>UoLi s-^_^' ^j'- 5 ! Jl ^ 1 ^>«L«^I 4- J^ - ^ l5^' <>mJI 









£Lul 



(LEFT-HAND THREAD) ^jLuJ! ^I.n 

.4£.LuA\ (_!jLa£. (j^^aULJ C_JjUI sjl JlJ JU£. dtjal l^JI 4- (J^-'-'y l£ J^l (j-^II 

(SINGLE THREAD) jj^ill ,>J| . \ Y 

j_d>j aj Sol! 4jjl ma ""j laj^JI jj ^~*"j **'ljk ■ "^M 9cla ■ •■ (jr -l£. J^»-lj <_cJ^U 4JL^=L-iiuJ 1_<J LajJ (_£JlJI (j mil 



■Jl Qt'iinVI juc Lcjjjij 



aVl 



dUj^OY- o) ^1^1 J^-. ,1,11 








•*/** c*^ Or- 



0Y- o)J^=ui 
(MULTIPLE THREAD) : i^iJI .u^^UY 

1_£jL_u3 a jJiliJI l^Lujjaj i AJljVi i n VI 7t Vi i n (jyic Jt>-lj "-^J-! (j-a j" 1 ^-"^ 4lj^— i i"u i_J LajJ I . i^— ij-a (j-i-" 
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1 1 


«j* 


iJjJUl iJjcu ^j— . Jl 
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or- o)j^=ui 









gLul 



_iLl^=j 1 j t "j 4_5j^Iaj t_tJljJLII (JL^=L^il /«_a>l (j-ia-Jf-J (j^ Lc-l^j (jl_L<-u}U 4 silica ^Jl^— Jul i_tjjill Jlj>-Ljj 

- : (ISO METRIC THREAD) - : ^IQSO)^ .\ 













fpjjy^j/ 
















P/2 




P/S 
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3, 
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3= 
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>n~ZX- 


/ ^ 
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60 IN 




P/4 

H=0.86603P 















(U- o)J^=ui 



(UNIFIED THREAD) j^Jtl ^\ Y 









X 




„ P 












a.=o-M 


■J 

V 








A 


X 


/Ay 




p- 7 
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Rt- = <M44 


i tot 







. (SQUARE THREAD ). ^1 ,>uJ! 

(^*\- 0) J^— ifuJIj dajlitilj *_aljjj|_^= t_JjUI J3^*-a <>L>oL> (^J-SJI J-aJ JlJ£. J <a t" i mJJ 



1 


- — p — - 


h§i 








•e>c 


r-Jl 



(n- o)j^=^ 

(TRAPEZOIDAL THREAD ). c^*iXI <>J1 £ 









0-37P p 



| o37[ p 



P/2+0-01 




. (^>l r lkJl ,>) *J^dLl vi jt (^1 ■ 



(W- o)J^=ui 

(BUTTRESS THREAD ). ^,^ll <>J1 o 

.(U- o) J^,t,tl 



[ 



0-24Sp-j f-0-275P.i- — ~ ^ 



il^j 



[\r^/_ 



Lo-J3QP ^— ■ 




R = 0-l2P 

(U- o)J^= L ,i 






(COUPLING); uLJjUllo- o 

(jl_Lij/Vljl jjjIjJkJI jl CjL)}L^=lJI jl j_usL_uJJ aI JiitL-uL) dJJjj <Lx»-j^a iluaj iJLajJI <>jLfi> tjj^~~ >"< (jl (j ^~~> JJ 
4 ) Sa -i g 2^_J3^_<jLj Cl->j *> ^^— >l ^— »"-*- 1 7c-Ia '"' Jj-Jj-La (j-^- ** _^~* ^~~ , " l ~*- I 4J_Loa. ^j ^— »" (jl J I ( till j «L)Lifu Laj 



4_jjLaJI jiii^i (Jj_i-ajj (j ^—1 <1_1J .iia_5^ tJ-\ n i^-iitl (j-L_i (Jj_i-ajjJI fj_) (jrlc. 4_jjL2JI (Jji^I «L5j^Is Jljjjju 
( <Hj_ul_». j_<_£. L4JI ^?l ( 4_x»-j^a 4.Lloj Jjuila 4_uJUtil 4_jjl_2JI Lai ( 4_jJall I j-<-a I < <t\,\-i Lja^J IS 1 nL>- ^Llj-sjj 
0Jl4> (jlaj t"i i n i 1 11 (jy L La-L^j i^jjl jJJI J I aaLLiil (j-a (Jjj-sjj j-uaLLc a I Jiitli-uL) <Uj_tl Cj^L-ajJI <J-a£. (j ^~~ l <1 JJ 

■ Jj ir^in'tl (j^a ^(jr^iJ flj-l^l 

s( RIGID COUPLING H^WIuloQl .1 

4 tV-i<^ jj_a 4.C j i 1 ^1 a Lg-il jJ 1 o^-^ 7t j 1 ^1" ! 4j_<-uL>JI CjLJjLSJI 4 1") 1 nl^j (_>^aju J 1 (j i>it^ Sjl J^/l <jJla£.I J-i^ajj 
,J_jJ9 i-ooj CjLJjLoJI tfJLjb a I Jiir" 1 nl ^j^— > -y 1 LaLjj 4 "I 2j ■ -Vl ^ •■ aj (j,-iLc (j-Oj-a-t-II fj^J lLs^" mijj 4 3 Jia-lj 
jn i&fl (j ^—1 JJ £ 4j9Ji_) Lai ii" 1 n^l (JjiAj (jyig. LfcjjLta *_23 tl.- uv .) 2 Ju^C VI J^aLjia 1 Vi j 1 a 4JjLaJI ^ ii i^n "^>J 
^j| LaJ ^J^a (jr -lc i_3a-SjiI 4 "I 2j ■ ul Jl^ x—tijj <>t._L>. ^j uaj\ ^ i'~u\\ 4_5j^LaJ tiiJjj 4_£JlJ (_t_L^=pJI P—t^J 
.f-jj J^— it 1 Vi 1 11 j a ?-j-iIu j-a LjcIjjI /<ui>l (_p3j au mini (^^Jb La-L^j .iJjLSJI ^ ii i^n ^jj^ta 
(jljjj (^j-^ 1 (J-^- 1 i-> 'f AjLa-"i 1 nlj tdJl^— i"l>- zl 4 U 1 nl^j (jljjjJI fO-^- (J-2-ijJ ' <U^b|j " (_xL>JI dlli CjLJjL2JI .1 
^— LaJeTiJI (aLajJ J^«-J " ' 0^ VI (jr-^ 1 ^-jjLaJI 1 . 1 ^^~~'j" < jJl ^~~ l aL jLlajJ ' 4 SjJa^JI CjLcj i ntl aJL>- '^—^j^juus 











i^i/ij^-^i^u 



(DISK COUPLING ) ^jJil! oli oLijLiJIj (iiaiAll) UAJ1 oLijll . o 
^Ul I juk Oruu (Y • - o) ^bJl J^-, ,t,tlj .oLLujjUI s jucI 4- JUJI ^> U^= iLoli. oVU 2_ 







SB /C*-^* jj; \ 








jg^^™r^\^uji ^> "ttjB^a^y 


W 1 (<»W) t_iS Ok*** 



(Y— o)J^ui 









(MOVABLE COUPLING); aS^ut^O)! .Y 



(CLAW COUPLING) XuiiJI uUjLaN - I 

L^toisjj (Y ^ - 0) (jyiLl!! (J^~> '"'tl .Sjl-i^n -ij-«-c- (j_9^~i 1 n «.LSl ((jjii 1^1 i Jl>-I i^Xj -1 ^ 1 ^JjL^' lW-^J^J J '>*"V 




(TOOTHED COUPLING).: ULai^l21l 

i-ujJI 4_jJL>JI 4_j*.ljLl 4_Jjl_2JI oJ^Jt, (J_i-ajj J ua£ jJ-^slaJJ i 4_L>-j^a iJLaj^a 1 liajl (Jjiajj 

. fj-iil I JLJfe 7c_iisjJ (YY _ 0) (jyiLlII J^-^ i"itlj.iU(i'' a i 1 (j ii 1 n" i a <j^-=*- i'1'1 1 11 a (jj^~>" 







(YY- o)J^=ui 
(UNIVERSAL JOINTED COUPLING)^:^^ia}U>fiaiifcjl2JI 

L^^CYY- Q)^JLUI J^,t,tl 



_, >-t&J*'.w' 




§3is^ 




^^^ib4iS^?^L 




^/-b a^* -*^ ^KgS 




^ftjjj^ tg ftrti* 4S/j *£*£* 



(YV- o)J^=^ 









(FLEXIBLE COUPLING) .:^luLbU)l T 

aj_«j cjLL>.jJI (j\jtjj (jy^ 1 d-a-*^ uj-° (Jr!-^ 3 ^ j ir ~<'' c t3i>^ c^ W^J-" ^L h ^ j jj cjIJjLSJI ojuii i— al i^i tl (J^-ajj 

jl '~'l J L^XI ^JlJt" imIj J_aL>J,l I_i-i^=j3 X-iialj^J JlJ£. CiIjIJ-TlA^M i_u iuJ jl LgJj^JO 4jS.} aJul! J I SjIj^kJL) 
JljUUI JjjwlJLi (jljjjJI (*j-C -ilj 1 ol^-ij 4-J>a J-1-U3 jj j_^3 1 it ^3 Lifc^xC.j d—ilaLLai,! (^IjJs^l j| ,*! o^-i^l 
4_jjj,l 4j_i^^JI Jj^ 1 — ■*" (_^i£. OJ-UI 0Jlj»i J-q-tJJ 1 L*aj| <UjJ,I iJLajJI ( _ ;r i£. aji)J-U aLtla^pJkl £>j2l\ CJjIj i SL^tS 

(RUPEX COUPLING) ( jiSjjj tfULwjdl IkblWl uiall uli^QJI .1 

t_c- L> Jlj j-j-al mi l ^Jj-J 4_jjl_2JI i . ( j^— >j3 Jl-Lcj .J^— i i'iJI 4_l L l o j-i A-LLaLLa^s L lL> - aj^>JI L^alj-Lal Jtlc J-a^o 



jbV! oJs£-} i-alj-Lal (^J^. oli i^JI c 







(Y£- o)J^=ui 

(PERIFLEX COUPLING) ^LbVl^tfJI 

4 . L-, 1 t-i a cl^js-l a Jua-'i i nlj t I Ji_o~ LILliTiJ Ci— iTlo ■ ,'-"' La a JaJ^ i*ii 4 La ■ u| aj Lt-a 4_ijL2j| Li^s^Js J_^o^j 













±*.U~,Jj*f~Jj ^> *yU 



±J.tL4} f !j+VfJl^j.t 



(Yo- o)J^= L< i 
(MALMEDI-BIBBY COUPLING) t^iVjill O^j^J! oli ^.jUJI .£ 

j-uQj r-_£^->JI (j^ 4-*_U i_3^Li_i (jr LaJuj AJjLaJI ^rt i^tt (jl_u-ul ^ru Lv ^ -al L a (_£J2jji]l Jajj-iiJI *_iijjj 

<qj1\ I jui, j^jj (YV o^LUI J^,,t,tlj 




^jLmJJ ^j^^^JlJf ^Uc tflYjAJi Ja^j^Jf £*^j 



(YV o)J^i 









J-.L 



_**! 1- o 



:4_t>.jj>.Ju]|j Aj^j^sJI J-aUJLl - ) 
j_i-al_i£. ^JlJt" in" ^ A J . A—tLai*]! J I 4_iJljjjJI 4_^=j^eil SjMjt- , „Vlj 4 jjj ^— tl J_aLl Jo*" ml 

J-fll»iU laJL-qi fcljjVl (jiiaj g^ojj (YV- 0)^JLUI 




(YV- 0)J^=^ 









( cjU.1^.1 jl CjIj^=) a-^j^jUI j_^I_L*]I (Y) 

. LJ Juij-<i^=j r-j-»-JilJI jj-al_Lc lT4> (Jj-aLi^= aJlJi-"i n" (jyjiij t-il^- . . ..1 1 1 (V) 

. jaijt Sj^uaj ^l^vVl dlfc (£jJ (YA~ 0) ^yJbJI J^auUlj 



4j»jL» ILl* -_ 




(YA- o)J^= L ,i 




(YV o)J^i 












J EE3 



(') M 



D8B 



(--) 



<*) 



(-») 



(i) 










u 


Ji 


l>«ft 










: JijjsUJI J3^*-a oL>ol IL. ^L>JI_LJI LiUj (j^j Ajj_^>J,I i^J-aJl jl ( j Viritl oL>ol IL. (jj^-i" (_yJI )ajj Virttl 

J_dUJkl LjJUaj 4_jjj^»J,I ^J_l!l <j-a I Jl^. J-iilJl *_a L^L^f A-JjlaS ,_£jj3 J-*^J (jJ-N jKYY" 0) 

. (TV- 0) ^la^l Sj^^aJI 





(VT- o)J^i (VY- o)J^i 

.(To- o) J^uiLtLj^ai J^Uaij(T£- o)J^=ui 











(To- o)J^-,A (Vi- o)J^-.,t, 




(VV o)J^i 

UjUJ! J-aUai JJLa 4_^U- CiLalj^LuiV J_aLWJ cJj^Vl A_uij^JI £l>iVl (^^j J^-jj 1 o^, 
- )J^-i uij (TV - )J^-i u< 1 (j'J.'J 4-ij m-*.a JjJl^». IL. Ljj^ta l^inrt't i Vi j i b 4-ul^-i a] Ljjj JaLuiaJ^U 

.(VA 











(TA- o) L 



(TV- o)J^=_i 



(jl_4J>- VI jtia-iLJ (J-iVThJ Ll^sjI *_u 
I Jlj4>j t Jl>-IjJI i a uaj\ jj J^L.a.t.11 ^jj ^-.tl Jj^jsJ^I jjfcj L^cljJI i La ■ aj| ( ) J^— i ifuJI tl^-^J ■ "J ' * ' •"* ^ '4jJ J> -''' ' 
Jaj-iiaJI jj Pj-^' Jl at" ml j>j-L^ ( V j| T (j,!^-) 4jj^=j_a MJI CJjl jjl I jl Lai 4-LlII ^jj ^— j a^l J tt a , uJ palll 
J_a^J Ul^=uaJ ^Ulj ^IjJI OjL^aJI J-aL>ai <£o3 ( ) Jl^n &Vlj ( ) J^n A 4- 4«U3« U;Ulj ^1 JJI 

C? _^ > ^=JI () J^-. ,i,tl j-^jj U^= urufcUJVI M_^=^_jl () J^-. ,i, j^ljoUJI 2_*Ij-^ mjj^^ ^ 

^a uiJg <_L^=_iiJI IL. La^= 4_JL>-I jJI jl 4-t>-jL>JI A aLsJI jj ^— J (jl j ^— aJj SJ9_aJiALI 4JiL>JI jj (_£j)j_^=l!I 

jjjVl jL^bjjVI is Lai ji ^J>^=l!I J^hXI Liajf 




(TV o)J^=ui 









jjjLulo 4Ja '"Ij; £* I ■ ">" " ^Ij-^j. (j— <s a jl_C jj ^-»"*« (Cages) '"'lj ^— tl <-.l^— ...It 4_i_l.u-lILi Lai 

. L>Lu Luis olj^=JI tiiuiX ( i ♦ - o) J^-.,t, (Rivits)^ Lij_JI 









(M- o)J^^ 













(1Y- o)J^=ui 

: f<u-ujJI £- Lgi-uxJ iaj^Jaj J^UkJII (_>a*J (jl3j, * , "n »'t (^ LaoSj 

.^laSlliij^aJIJxUJll^jt^jCir- 0) ^bj| J^=^J! 










(IT- o)J^=ui 














p 




^^ 




I 



(£o- o)J^S, 





(IV o)J^i 






5 (Gears) <>»4iLJt V- 

L$J j^Ijjj CjIj_l«-4 2 Ju<J clUjij AJsLLaJlj 4j=j^>JI J^jJ 4jg Ail j LajJij ^jAal] j"i^— it ^^ya (jj/ j^jj I j_lL»3 

■ ^jj>-VI Cl^LvajJI f lj-il ^-L< -> J 4 j i nitL) |^j-aJI J I ClLlj-mJI (j u i iit <ULajJI <Jta.j J .L J .\ 
aJu«Jj I <tl^-."^VI j^JLc LjoUTlcI aJjl! I Jl>- JJJ9 LgJjJ 4ILL1JI jJiJ2 (jl C~L>- ^^ S»Lfl^=> CjIJj-lUj .Y 

.(Slipping) jjVpl j,^j 

. ( _p3jJ«JI Csl jJ LajLa-" i nU Cj^Li^jJI (j^a Lk^_<JLl AjjLLo (JLc (jr iiLjJ2l J-<m L-J aJLs^JI .T 

j » L«aJI A-ubLllil 4_J2LLaJI (JJiiJj ^-"'j 3^-^ (jr^-J ^^-J ^W ClLlj i uJ (jjjj^pJI aI Jiiejj-ul 4_uLj==ual . t 

.|JL>. Sj-cl^=JI jl 

L$jf L*j= ^-p-u,r ( tl jl o-u>HLj= cjLUaJI (jJulJ V! t_JLiJI 4- £^*j Vj ^Lll^JI 4^,,, 4j^jj.lL<3 .0 

.4^,^1,1 Jal^L- e_JLJL!l ^ j3ll3 V 

• 4jj(j i r< jt Sj-L tla CjLc.j_<-u (jyic. (J j 1 r\ ~+ \ I 4-ul^-i a] .1 

(j_a ^j_5jIj 4 ^— >j >< ) I (J-SJj 4 ii i n a 4_jj_ilj *lj^>.| Lg-iLi ^jjjj_pJI i a-jjju » ^Jaj ■ •■ ) aJ_Sj La (_ylc s-LLij 

^ubJi cj^i iu„L-Vi ji^AVia.^jpii . ^^-j 

: (Spur gears) &i*JI libul^Wtfl ^jitJI .\ 

2— (ja ^-i" J_J9j (j^pJI J j^v -l 4_jjlj^a (jr »- j L>J I <t-n **.l,l j-tg. 4£.jlaJLa aJJlC (jl_L<-ul CjI j AjjjIj ^jjjjjl 
(j^/j^JI LtJLc. 4_i J "->*_' 4_JjmJI (j-u^a^Ll I j-u-CLa dJjJ < jj^>J,I oL>JI (j-C 4JLjLj ^1 i ml CjI j (jl_p-VI ^'- au 

.j^j*_aJj 4jjl^il 4_<t_uiL_ai I ^jl i i ii 2 1 CjI j 4_i )| aia i ■■ » ' 









J j -q- t - U j'j-« -ij-«-C (jyic- J^^J-^ J^l (J^ 1 0"">^ (JjU - i 3- <lil (jr^ 1 ^^J-* (J ^^ <_>■".>■* llh 4 -^ = J- J> ^' J "" '"> 

(iV- o)^JLUI 




(IV- o)J^i 










. <lLLo ^JLu-uLi ^\_<-u^jJ 



(1A- o)J^ 3L j, 



















^ 
1 

SS 

w 









lLU Jljj t (J JljlII jjjj_p_II ^jl i i ii 2 4_JL)LLa-« ^jl i i nt «U aj i ii a ?c-Ia ■ - 4_ujt /- Lc 4 i i i u 1, 1 a Jl_jj^>JI (ja ^-»" 



2bu4)l ulj^sU! ^ j»li*iu)f I 4a;Lw jlii'i 






'£— e Jt-Jj^>JI x_a JJlJlII (j-up-JI ^ Qj Mit't ^J^N La .^Vl J_lUI]| 4_<2JjJa ^yJLill J'^— ,*:,tl (>_lJJ 4 j^-^ 4 ^j^ 

(or- o) J^-,,^, 4U,..jll ^jj-LJI Jl ^LaL^I ^Lk2Jlj(oY- o) J^-,,*;, ^jJI 





(or- o) J^-iA (oY- o) J^-i.t, 

j (Bevel gears) ioLj^itJll ^jpJ! .' 



yljjjj] 2— 1 Q^—l (^J J - lL Ji) J -ti l^-lt l (j-upJLl J i~\ i<~\\\ l _yujjl\ jJu-al ,. 



j l\' J-l£. 4jjlj (_^Ll 4^=j^>JI (Jill 

(o£- o) J^-,, 1 ;, . ^JjmJI 







(oi- 0)J^=^ 

,1 4_LLaj)jJeJ > l (jj/j^pi! 4 in i njUj 4-p>-^ Vi La zl (J-lli C l! I Jjj-k 3 C>^ (jr^^' J^—i i"illj 

(oV o) J^-.m, oLclUrttlj (oo- o) J^-.m, 











(01- 0)J^i 



(00- 0) J^aui 

(ov- o) J^Li: (Worm gears) ajjjjJI ^iijpJI.T 




(ov- o) J^,1, 

/<i i ill 'Lj-Lc (S-IIoJ 1—<J_jJ J^~* '"' (jr-^- ^tHJL^*" (j * ' "' ^ 'j 1** (J-* >jj ^~~ '"'"' 4_OjjJI (j_uJJ_pj| J 
(jljjj ^Jij-Jj t ^ ^— ililll (jjjpJI ^-uu\ 4_jJLc JjJLLajj 1 i>ijt A_Uj)jJL». (j\ '< i uLi (^yjljVi i nt (j-ujJ £-« (ji'm a-ijjJI 
IL. x_£l_^IIj J^aLsJ,! (j^pJI ->j <if J! OjJlJI Jj<f (j— a 4_^=j^>JI J iVii" /«_J (j-4J (j-upJI j_jjJl3 Jl SjjjJI 
4- ^Oj^ <J-"_ip-^! J j%"tl 3j-^ O^-i iS'^\ (0A~ 0) (jJLUI J^-i ilit I 4- J-^J-* J-* 1 o^—i j-i-T igjIL.-u.a 










(oA- o) J^m. 

4- OaJLJr" mU iLmL^I ill Ij-LtTi-t, I 4_l3 j (jtVi JJl^I pup-? Lpa->-uajJ L-S^J LT^hJ (°^~ 0)J^=-<UI 









^>w/^ *>«»* ^SjCw^ 


\Jr'/*' 




yv^. 


*^S^c 


^^— U+JUJI SjStMl jLm 


i > i^ J * J( ttj>j -^ — 




— t^yfSjJtjjtjA* 



(o\- 0)J^i 









(^j^sJkl (jiaj^l *_d jj-i-oJI (_p3j-C (_£jL_uJ Jtlc (jjjpJI (jl_u-ul l(jVij-ttja ^IsLSj 4 j frj ajjl-i : 3 jiaj<j I aj^l-i ~~ ^ 

.(jLu-u^fl jjJljo l(jVijT^a j_4J (^P-!l Sj^l jJI (jy^J : (J-<-"Jl J 1 -*^ *^' J ~~ ^ 
SjjI.}j-l^=I jl <(jl_L<-u^l (j^/jjj-l IflVij-te* j-oj (_pJI SjjIjJI <_^-<i>J :(jjiljj| S^jlj j| ix>.jL>JI Sj^ljJt - V 

iJjutll (j^JpJI (jLli-ul dlL-uLlaj -iLt-lL 4JLUTlU ,_£jJ^I .-<! — lU.^tl ( _ > 2a*_l t>jj (V ~ 0) ^yJllJI J^aufttJIj 



lir* - " o^J^ 



Jj—Jl JLw 




S^ljJJ *>LiJ! 



fr+Jljfet 



cv- o)j^=ui 



^l^JS ,>-J! J*t 






: ^j^tfl £Jjjf iiaL^J JLlu.Lu.VI oU-IU.^ll 



A = i_3 AjU-^-tl 2jj| J ^£. 4iuitl i_3jis Juu 

A=m 
B=1.25m 

\^ = (j-U-upJI (_^j^eja (j-U <L9L_ail 
C=fLl]l J if (j^s^LkJI 
D= ejVi->tl ajjlj jJaS 

D=mz 

r = 4 i I rltl <L>-J (_p3J^l 

Dl=(jLlu.VI JJJls- Sjjlj jJaJ3 

Di=D-2B 

Do= <_>Jj-SI SjjIj j-LaS 

Do=D+2A 

Db= ( j-t/L- U VI Sj^lji jlal 

Db=D (cos ,u;.mi Jbjij ) 

P= ijjjjljjl SjlaJJI 

p=7im 

K. = (j-Li-upJI tj-u ClLcj ) nil (jiaj-iio A i < n'< 

: j«jjiUl jLLwijftwj AdJjJa Y- V- 

a 4 j i uj-ufe 4_j>-^J j_g| A_ Cj^-jJ^u VI /j *~» * a j^-uij j-iJlatJ 4 i _yjj^lLll «_u.jJ 4ja i •■ ■ a 4_2jj_La liJULuk 
4_JUj«JI sJl-^j aLuiU Cjlj_Lai>. SJl^I LiULLib j< j_jIjJ (j_d (jj/lj^Li Cjj-Jj-ajzl (^yije-Lo (J-ll o j ^li^— ij jl OJ9jU 

J Oil I JlA (J^L>- ^j-a j ' ^.J *"' ' " ' i— flajdu 4ja.uijJ, I 
JJl^I (j-uj-J (j-« 4_jJLxLa (j\ '< i a] 4-j}tjJ (jl ^-i a VI jJ^JL) I iij^-S I <i i nj i. i i nLLa (<s-u/j (j-uLuLaj (<u-u.jl J (JLli-a 

5 5mm l£jL_uj JaJA^'j ' ^0 l£jL_u3 'k^^N ^jj'jj ' <J-^ 24 4JLu_ul 






D=mt 
=5x24 
=120mm 



A=m 
A=5mm 

B=1.25m 
=6.25mm 

DO=D+ 2A 
=120+10 
=130mm 

Di=D-2B 
=120-12.5 
=107.5mm 



a^iaiJI Sj^l-i 



(JJ)^~»J Ly* - " i ^ O-^/-^' ^r- 



(j_9' : ~~ » J (jy-<-"LuiM (jjyjJI ^_ 1 '.-ijlj 



jjiljJI »jj|ji 



. jj ju>Jlj SjU->1Ij (j-ulj-II J-j'j-i <J-"'j^l f^J 
U^= . S 4- jLIaiJI (j'-^ J-l=Lalj' 70 4Jjlj OQ x_a J-i^aJJ Q (>« (^rJlillj 20o Lfcjjii 



- ^ 















r---.. X X 
/ x\\ 

\\\ 

\\\ 

\\\ 
1 1 1 


(jH-ljJI ajmIj 








j^liiJl ajulj \ 


JjjLjJl Sj^lj 






D 





en- o)j==^ 



FUj ^jl i uJ j-LaJ2 ' kjuaij (_) (jja (JjjLj/VI SjjI J Aj-ujJ - £ 
. '"'J,' ^ ■t '^' ^--Lre-LU i i iiLLa 

(360/^^ui qU^I ^j^) £a>U]i (> gjU^ti Uj^>j ^i ajjIjji ,.,,„<; - i 

=360/24 
=15 

a. dU^ £_ ^L-u^M <Ujlj (J-u^oMj ^1>- O j ^— j j I (j-a 110 LfcjJiJa ^Jj'j-J ikaj. f«-"j^ - V 

. dJLll I nil 4_2jj_LaJl j"^'' iSj-^ *' tj' - ' J - u ^' ' (*i ' "J (*-<-* _ > 










CVY- o)J^=-i 

<j— J>l «J 









"W> 



u 



I 



v^ I ^/ 



a 



i 



v^ I ^/ 



-1*± 



or 




(IT- o)J^=ui 









$|4«jJI jiOLuSfli^p. (It- 0)J£m2uJLUI &iollji£}| jflJl^J ^LUi^jtfLuuJJi^l .t 







of ceils - , Mo °f * l rE 




Ovgrajj Lengthy 



<UE3^4*I^«W^ 



(11- o)J^ui 









1:1 |^^LmJCVO- 0)J5^JI^ A^a^tlh^ln.tl^jUflklljAJjLflJ jMLtA fau^iJUi J&&I .T 




7777 



^ 



^72 



_50_ 






-15.H 





(IV o)J^i 









(Di=98) (Db=100) (Do=120) (D=100) (do=60) (d=50) (di=38) (db=40) 

(F=22) j^Hb-jjajA jij 




(IV- o)J^=ui 




(1A- o)J^=ui 









uuLU^UmjCW 0)JSittJl^^uil(3jjJJI)uJ>lJI ji*J,l}i»A4(ftwjl V 




C\<\- o)J^=ui 



$ 5mm (ijLuJ j£>tyHj « 20 i£jL«j Imm^I 3j$0j < ^ 









Lq-l3 1 < V > W\a i <LuLlo ^ *i i !!•> II J' : ~— ■ ■'''* (3-lJ33 JljJlj>o (—-Ic (J o" i*ii < La LJLc. 4 « J 1 1 -~-" joTu /<> i n~>- (_Cl 
A-aJiii-" i nU /«_<-ujJI Cil jl or (j_a ojj-Cj Oal ii i n^flj j-tlal— LXI («-"-" J (J-Jj-Lo (j-C (Jl^— i i'iVI lJlloj 4_2jj_LaJ (Jj-<-u 
<L_i-uLLU Ljjl mLLa JtjJtjso (j-j^Ja (j_C a! in-fc-VI I fl La J 4_jJLi£. f-jLoJ i_3j_i-u ^LjJI I Jlj4> i|_j .a! i n-*- VI i '* i a J ! 
i_a_i-3j jL^o^f /«_<-ujJI (jr lc <Lj-L3 CjI l^^-^Laj A-L r e- n i ? jj jj-<ajj jLa-ilj CjLjjLflj ^j^a AJ-L La f -io- > - ^-^^ LiUjij 
Lt-Laj (J^aLifoA jl ; 1 Laa. I jijj 4_aj_i_ujJ,l ^^-* ui^l ^LaJLl Jl_loI1II 4 ^>J tc_«_ujJJ ^ A*^— " 4_£Jlj ^1 in^-VI 

obLp^MJ 



: ibfo b liaij uLtlkiaaj LJJjbu Y- *l 
EXTENSION LINES (jIjcuVDjuuJI jlij^J Jsjioi. .1 

^jLjJI /<ui-u^JJ JljljJI 4_jIJlJ Jl-Lc (Jj^l *i_<-uj-l9 < (j-L-t-a Jlju <LjL$Jj ^^ JjJ^cj-! (jLajjj^J (jl \n~*- Lo-ii> 
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DIMENSION OF PRISM g^LiVl ^Luf - I 
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SYMMETRICAL OBJECT DIMENSIONS SjiiLmi f Lu*.Vl jLu! - «_, 
+ (72- 32)/2 : <>8 l^jjlj }lla (A) ju^JUa. ^UjVi jj^ ^ jMl^JjiiLiUI ;j_l« ^jl^l^ Lla Lul VJ 
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( Tolerance ) uDjlijh- V 

CjjJl^*- jjj i>jLj>jl ujjJLLa^a J^ju (_£l ^J (Jj-uajJI 4JLa-"i i ul A—JLaJtJI 4_l>.1_lII ^j_a 4—iig, i_3jLtiil ^j_a 

<"■ *'l^— UJL^=j 1 1U^,.^> i_alj^>jVI I juk jL^= 1 o j" (<u-ujJI ^^Li l^j laJ 2jjlj»J,Ij a ij LLaJLl 4 ojiitl (j£. i_alj^>jl 
V 4_j| Jl is Lis I rLJVI < afJl ^-" -jLojl ^LlILj • *<-! <>.« Jl^>Jj j^=^ J-*^- ^A^ Lbel=J 4_JL. £sjJ| 

4_JLjj«JI olufc 4 *-LiiaJ Jjl*^* ajj'i ^-> ujL-ij/V 4-Jj It-ill aJsjJI olufc <j_a 1 ii^-i <u (jVI Jl A^UlLu-a 4jl«ir Jl>-jJ 
LiALuil SJSJlII ojufc (j-u^taJ ji/Lii oljjf Jl3-j3 V <j-<kl>JI OJ9oJI Jl 4J| I <^=> .Cj^VI j| LajJtl^ail CjIjJiVIj 
4_^La 4LwL>J| O-JL^a l£U jJ i ilVI JL 4_JUa]| jLol JU£. jt (j^LUI Juc i^J-A 1 ^*»- ^->J-^»- 4_JL-bJ *_a 
jl JlJLo j-4>J ( tOlSrailCS ) 4_) 7-j a uA, I CjjLojJI ^ a i »j JJl^cjo (JLta ^j-*-^ 4_i t-j; a i n a i_alj^>j| .iaj*.jj 
. LJtL-a Jl>.| jl l(jl^— i mi jl 4 t V->q (jjjLLa ^_ 4_i 7"j)a i ii U I Vi->1l 
I ALax tcj "■>_' <"<l"jl alll -So-=»-J (jl > *^-J a * ' ^r^^ 1 *-*■* ^ 3"^"'*'! ' . ' * ^"'J J^' *'j-^^' *fr '"'^"j^"'^ 4ja^i j>-<3j 
*_iis_aJI I Jufe Jius IL.J J^sLsJklj jljjJ^I »Jla£.I Jius (j^itjtl l(ji>it^ «^s <Ji«.| Jljj ^pJI *lj^»-VI IL. 1 o^-i l_jjj)j_iis 

^jajt-dl I j i iaji ' *_a #.!jl>-VI J^'^j (jLa^JaJ <uL^ 4J9JJI xj^a] 
4_jJs}L.j (JJ _*isLl3^?l A J a-C-J O-^? 1 ^' 4 tjjlo (jr-1^- J-aaJLJ 4_) ?-j a mJ. I CjjLolII jl Jl^o JljJlJso Lajji£.j 
£ 1_£J Jl^^?I lai i JjJ\ CjIjLjj£.^?I (j-a Lib^tC-j LjJ (_P»J*"m iii (jP-II Jj« tVitl i_3jj_1sj 4J SjjLsJ.1 j-i-aLLtlLi 
Cj^LjJI » J i a ! I ^j_a 2Jlj>-Ij a Jua-" i u la ( J J a *" I ' (J-J-2 Cj La_j_u/jJ I ^__lg, 4_i »■ j a ' u II Cj jl flUll j' J Oj6 ' '"'^~~'JJ 

Ja *'* Jl^-Ij i>Uol 4- 4_u^L^^I <€u^ ,j£. julJI j-^JlL ?r a uijij .: unilateral ^jLs. VI cjjI^lJI . ) 

.Lta (jLuzl (j-"J-Ij (jl i^iii ill jl ajLjjJLi s-lj-" 

Lta tjubLso^l 4- 4j_^L^Vl 4-ia-ia (jr. l^Ij^o^Li ju«_ti! TuuiLy .: bilateral ^LcUl cjjLaill .Y 

■ Lil i^-irnj »-iLjj 

(^.t-uL-uVl Jlj«jJI jj-^aja LujJIj LIaJI JlaJI 4-a.ia c-i^aj Lla.j .: limit form (^jl>JI ojliiil .V 

.(jjjLoll (_^Jl>- /<u-ul (jQ-a-iiiJl (j^Lk (jyic (jiLajj ( Zj^Xja 

. a>i!ui j^i tf jla ^lcjj ( ^ - v) ^m j^-t ,t,tij 
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: <_2JjL*jj 4_Lu<Lu/i ^.uiLLa Y~ 

j^bj ( NOMINAL SIZE ) ^^Vl ^UUL Ls^t ^-^9 :( BASIC SIZE) ^UVl ^UJtl . \ 

.^JLLalil -AjJUx. (j-a *L^1JVI Juu *j^*JI (j^Lla jjbj :( ACTUAL SIZE ) ^itiJI (j-^LllI .Y 
4 1 uaj (jl (j ^-»«ij <u ^aj^a (j^Llo j-f^=t j-4 JijVl jl jl>. Ujk : ( SIZE LIMITS) L yi\2X\ j>jju». .T 



Jl JjVl c 



*£J L 



«£_aj 



lit V.. 



. ( MINIMUM LIMIT) ^jVl j^JI ^liUlj ( MAXIMUM LIMTD^Vl 

^(cy^VI) ^UVl ^UUI ^ tr 1 ^ 1 o^ 1 jL ^ 1 J ,J ^° >» : < DEVIATION ) ^al^VI .1 
^Litl ^ Jj^JI ^jL^ ( UPPER DEVIATION) l^I^I ^ uaiT u « ,,m JjVl <jl Jl^. 

(eS)j <—lj flftl! (ES) <j^j^>JLi i_alj_>j^?l (JjIJl^*. £_ 4J j-a^£J <4j r-j mna ^jj/LLo j_l^=Ij (^yjj/Lj/VI 

^UUI ^ Jj^JI ^jL^uj ( LOWER DEVIATION) cislj^l J3t ^ ,„j <^LiJlj .jJ 1 -^^ 









(ei) J (_ij_5iiil (EI) j_sj_JI_i i_alj^>j^?l <Jjl Jl^*. £_ 4_J j_s^jj ( 4_i 7-j <i i ii a ^jj/LLo j-t-^ Ij (jr _i_uL_u VI 

^alj^oVI *j^ ^i>Lb ^jJlj ^L^M ^UUI uk^ j^>j :( ZERO LINE ) ^j^L^I uUJJI .0 

(Y- V)J^i 




(Y- V)J^i 
^alj^oVI ^j^ ^ j^Ij>^j : ( FUNDAMENTAL DEVIATION) ^L-Vl ^alj^oVI .1 

ajLc (<U-£J t -LJij a-LoJ] lLj Sell 4 j i nitLl CjjLfljJI 4 iil-wa (jl_^=_a JJl^kJ (^ JlJI J-&J (^-i VI jl ^ i^i^VI 
.^^L-uVI i_alj^>jVI jjk ajLiTi£ I j ^jJj-aJI ilajJI J J (Jj^VI Jl^JI jLll?wI 

^j^J! uru 3j^JI ^jL^j .»}»JI o-Lia ^ 4j ^flinU LLiJ! ^ :( TOLERANCE ) cjjLiiJl .V 

LuL-S LjjLoj u ti inj ^j^ '-^tl Ja_>JI i^-j-La (jr^ 1 L*^'j CjjLolII (j^= '-4 -(j-"L5-*iI (^.iVIj ^ i^aJSal 

(Y- V) J ^i Mill jiiJl .LoL^I IjjLjj u <i i ..j i^i'^ SjcwIj i^ (^ Ullj tjL^= lilj 









Basic size 




Basic size 



Mininun Unit I 
.Maxinun Unit, 




jflQJPMB UOlt | 



Mqxinun Unit , 



..UVI ^-j *^jtu -(-> 



(r- v)j^=^ 



,t\£y\ ^ ^>jU; 



*- 1 



^hjVI c^^ 1 O^^ 1 lth i^l^l <*kHI ch»> :( TOLERANCE ZONE) ojLn]! iJikia .A 
.ojUUI U^ ^j « (IT)^a Jjl j^JI 4. U>jj :( TOLERANCE GRADE) ojUUI ^3j A 






^iill^jJI 



....III 

S 6 7 8 9 10 11 12 13 




(£- V)J^i 
j,j_«JI j-Uii <jr lcVl j^>JI j^j ^LLaj^^l ^ 3j_AJI ^j -.( ALLOWANCE) 2L^U_uJI. )• 

£—. I o^— i .(_i^>-jJLI _al < Jl . ii'Li jj ^-— < j| (j ^— 1 1 > a ' <_2aJI j Laii] (__0 2 I J^>JI 3— Aj (j-uLJLa ^_*_i^s Ij 

(0- V) J^.^tl 




(0- V)J^=ui 

: ( MATIING PARTS AND FIT) *?jl>mj ~&\£t\ * !>Vl T- V 

4_jJL)LJa J I t (j a * • J I 1 jJJ^-—j" JlIc ((^yjj/j^a) ' . i Sj ij J_J^e-a LT^> I niil 4_i3|jJl». <LJs}ic. ( FIT ) (3^Ijj-II 

SHAFT AND ) Sj^.tlj jj-**JI i*.jl>HI *l>*Vl ^ i^o^l iii«Vl ^j .i_x3Sj j^^ .-.j^>s 
s/.ljt. ...Vl *lj_^Vl (jl ^jj ( SHAFT AND BEARING) J-**aij jj_«JI L^Ij ( PULLY 

JljJcjj JijSj 4-uljt-i i nt <LJialjj-U s-lj-j*. VI (jj ^— i" (jl (_£j_aj_iJaJI (j_a (j-uJ-I <t-JLa Lljj i"i j "i^— i^ll (jr jfc ^^jljJiXI 






^^^li- ^ o^Lw oMiLi ^j jJI ^ LLaiJI £_ a^L^I jJaljUl cjVU- j ,^ 0^ aj *±3 ■ lSj-^-! Vlg " -M 
^_JL l__ ^j ( TRANSITION) M l s-.M j (INTERFERENCE) <^Ij— 3j (CLEARANCE) 

- 7 t - n i y ^ll I jj^a g.^ i*in 1 (j i '<aj t" mim 

:( CLEARANCE FIT) gtfjitf I jfeljttl - ! 

^JLlJLlj 4_i_<-uj^3 J I ■=> j 23 j LaJ3 (j_a j_t_Lot Jij-q-tJI j LaJ3 (jl ^— • I jl L(-lojJL>- LialjJ Jj-SljIiJI j)j ^— •_' 
j-LaJ3 (j-aj-t^ai 4_3&LdJI j-LaJS (jj ^-ij j) j-i>-T ^^-L t -C-iJ i^l (jr)J». J I j-lU <jJlj^>iJI L^h 1 O^^" ^->J^>- Jl L5 J Ji 
(jJa^tl *_a I Jj^^-— j" 4r ^l?3 '" '.' ^"'"' (jJ-N *'j-^^' CjL^4->j iL. Jj-SljlJI IlL-ifc Jot" mJ j . LajI.} Jj_»aJI 
U^il. jjJ^J ^S_J| SJ „^Vl J_ia Lj ,^,t A^ ^ULj jjJ^_3 <!f p_JI j_^l_UJl 4j 1 ^=4^=lJjjI 

(I- 1- V) ^LUI J^,,t,tl ji^l . (BEARINGS) U^?j^= j? 
:( INTERFERENCE FIT) ^Uill jfeljttl - v 

(jjlj ->tl ^ -» La ■ ■■ q\- J (Ji>.l JlJ (^yJLlILij ■=> j 23 j LaJ3 ^j a j i ^— I Jj_aj«JI j— LaJS (jj ^— J LaJ^_Lc j_ib 
Ji j - a - t JI (JL>-J^ 4_uaL>. CjIjJIj 2j-2J r-LLso l_Lib .1 p(j L ^ JL jj Q±) ual*j\ ^^La JiUjij (jyj-ij ljufcj ((jtawjIjjJU 
(<_>- 1- V)J^=lA!I j-LaJl "iS* OjIj j* J; ■=> -l23 4 jjJlj ^ \jQ.tl jla ^LtJbji _l21!I 4 

: ( TRANSITION FIT ) ^LalJVI jfcljttl - ^ 

JiJSj) «Ll5j j '-" a jj^a ^-i-ca I j I >■< ^~~* I ■Sj-a-tJl j '-"■** »jj^~" ' ' O' ' - ' J ^ ./y-L^-l Jjlllj /— jl^JI ie3j| (j-u i La i --j ^o-ifc 
r-ljjl ^JJJ (jl (j^-i oj Jj^ljjJI ' J^ifc '- ' ' "•*• A^l j ' i <~\ t, I ujaJjiiJIj 2 Jla£. ^1 *_l«^><J Jtl£. LiU JJ ( (iajL-ii^a (jLajLLajj 

(_».- I" V) J^ 1 - ifuJI J-LaJl <4^aJUela (Jji^fj ili-ljCLa 









BUBa eltnrance . 



Hanlnyn tntfr' f trenct 



Hantaan jattcfr 



4^ JH»* ~£ 




: ( FIT SELECTION) ^LUlul^tpljU^I i- V 

^■A-Ltla l(j<nt»! J-^'j^- » J^- (jr^ 1 ((jrJ-ulj-^3-50 (-J^SilJIj aj«if ^/l ic_o^>J, (-xj-uLUI (J^ljlJI jLl^I JiflTLtJ 
Aj-uuj^s 4- JJJJ -*3-«-*-5 (-xj^LUI Jj^ljlJLa .(jL^aua^l j Jl2j L^LlLSj <_^>o < _pJ1 4-3-IjJI ^lil^-iJ j j irwttl <_Li£. 

l(jia (- 1 1 iiLu La jLll > -I iSj^la oW^ Cr^'-f J - u J ■'4P" a dhf-^ CjLiualjJtl 4r (I^vJ) 4_t!jjJI CjLisIjjJI (*fSj S-HA9 



:( MATING PARTS) 321*31 * l>Vl o- V 

Jlj sj^£.^l J_la 4_"ajJI <j_a 4_Ln.a A-^jJj (j^nj II I (j <>>*; *_« Ji-I JlJD (_P-JI *lj_^^l ^—A 

. I j^— i frj 4_ i i > J I j^a-2 jjjs M-Aa jjuus I aj_La3 CL9^~" 'J (j I S- ^T ^! *-i^ lM*" ' J J3 ^i A?-* 3 -* 1 ' . 'J'^~t>* 









£Lul 



*^lj2ll*l>VljLu*ljtt«h- o- V 

(V- V) aLi.il (j^-i\\ J^=lAII 4- L*^= jjL^ta cjjUIij ^j^aly.tl ^Ij^VI ^jjj^s jjlc » ■ ' • ~~ jj£. 

.: lillji] Jlkl^a J^im.II I juk lllkf IjJ OaLJ! isLii!! (j^yt oLliVI <_^o A-u^^li- ^^'j 3 *L>*-^ 



1 



W////J//J 


\ 











(V- V)J^A 

CjIj^Lj lLLIJl_i aL-uLU (JM~ mjj i 4_<LJS.i LtM-xi ^L^^ (^-6-* *j_toLUI 4_xa^ljlll *lj_^VI jLxiiU 
(-.cijeTi-La ' (j ^— i ' La <J-JSl LajkjLvil i|_ Jjj-iiJI (jj *^~ lJ (jl (jj-1^1 (j* <ialj "M ' . ' Si! I J Ja_4-*-JI jLliso 

.^tUJ L^3jLi3 jV (10.25mm) 0J J^ ._. 3*1 (9.25mm) oj-Li* ^jJI j,j_*^I jl r.^i 
uj^" ^~p» (9.75mm) oji^ ^jji ...smi ^a .....mVi jLui-Vl oj^-m? < ( LOmm)^ 
.4JUJI ^jijj J^fj Luajf ^y^u*: j^j (0.5mm) ojUHl Ws 



jl u^= .iJ^^aj^G (9.25-9. 75mm) jj^ai ojUUl ju^ 4. UjLUSl ^s ^l sjh&Vi 

.Lijl 4j_yiaj^3 (9. 75-10. 25mm) jj^I ojUUI jL^a 2_ UjLLSi ^a ^1 y»^]| 

«_Sj LjJL^= 1 ^;^-it 1 1 Lajf ^jj^i!l jLLSt uru JL»JI jji. U^-> 2 jl*£.V| jLLSf <jru (_3>Li^l l*1LLa 









s ^ilpl^UiaJi Y - o- y 

' i *" J I (jj/L-ul ALiij Liu j /- q i n > < 'J I la 1 1 1 J^'^'JI fCJ^Lu Jj-a-tJi ^j-u ULa j-t-titJ ia I uSlu I (jjjLiLa Ct-LiTil _LcC 

. (A- V) J^-xt, < ( BASIC HOLE SYSTEM) 



Clearance Tromittan Interference 1 




4_La_L> a I Jiir" i ul ^ L- t J J-£2 r-LaJ^I 4 iil^— 1~ ^_ (j-a^-jlj *_LaJEjJlj * J i i ^i" 1 1 Jl_Lc J^ i u a! l^itl I Jl-i1>j 

■ ■ •->" I ' /«_>^LlJ [ \\-3la (j ul ILqj _}j_«x. 7tLu] iJL£ I jl I j ■ i ul *"' 3_LaX.I « J * i aJ «lt ( ) a Sfi 1 1 7c_laJ 4_i_u/l_La (DRILL) 

.^Lc ,J^=uiiJj Lai jLgr'irnl j_°L^=VI _a^3 lilljj .(-JaJjUl rLjJj (j-* 3 ^^1^— • " J^lj Jfl'"t 
(jjil— ml -aLlaJ LiLfc (>;r a mJ C\ - V) ( J^=_ii< ujj IM.I c j_aljl!l /<uMjJ L_i rtMl (j-uLJLa Cc-liTlS ( j-CJ 
SjiJmla c_^j (jjjj JU-CllJ c-JUaTu 4_L^j <_j^j fciiuaJ jl ^i:jj t (BASIC SHAFT SYSTEM) Jij_«w<JI 

^L_u)?l 4rtl^~ £_Li3jl J I ^LULi LiUj, ^jjj j < (REAMERS) icaJia cj* 2 ^' CjU^j^j ( DRILLS) 

tjLLaSVl flJJUt-Ulj ^-jJ^il LJj_2iL!! jt SJl-*cV| 4_!U. 4-*-^^ Li>Ua.aj Ij-lLo J t\<^l laUl Ijuk^jt VJ< 



uL3jLi3 j^j3 ( STANDARDS) '. 



-uiXI CiWlj CiljjVl J^Jl^S (^^u l_«_4 ( J b>:tl IJl^J SjjL^a 









Clearance Vanslttofl IntwFe^Bnra 




dll ilLalLa <L^».|jij t 4_LL<a]l *»-"j) A_JL>-I JiJ Q^i CjLialjjJI i_3^iji>.^? Ij-^HJ ' '^- l£ - ^-6-^W^ (jr^^' JL»JI -SJ^J Lq-Lu 
: (jyjfcj *■ > f* N ! »j • * ' a II j ' . ' j 2j U »j ; j ^— 1 1 4-lLu^LI I i_3jj^>JL) LJ Cjj_ajj< (^yjj/Lj/VI (jj/LSJLI Jl j-fl L<aJI 

:«_jjjfi]| cjjLflll Sjju>JLl jLUL!- I 
A,B,C,CD,D,E,EF,F,FG,G,H,JS,J,K,M,N,P,R,S,T,U,V,X,Y,Z,ZA,ZB,ZC 

:<_jjaLJI OjUxJ Sjj^JII jLLHI - u 
A,b,c,cd,d,e,ef,f,fg,g,h,js,j,k,m,n,p,r,s,t,u,v,x,y,z,za,zb, 



Ur f$\ 1 k ^MJJ t igj ,1 uaJI i^ieJL! O-milLj jLLUI o jut fjj-j ( \\ ~ V)jO ♦ " V) Jl^n uiVl LftpJ 










Zero line 



^Sl OjU Jk>\^> ^jy 



.v^>iiit ^jU7 ^L* £J_, 




>J-^ 



.^^iillj Sa*j6U <£>-•« i*JJ *^JW c^jUJl ^U- ^jj? 

(n- v)j^=ui 

.( zc) 






liD^^^UVl^Laii^^^aTUjU^T^I^j-^Uj-a^j ( G) J! ( A ) ^ ^^Jl -V 

(jr JAAJj ^| ( ZC) j-«>JI J if 4_q.lS J J ~=^ iJl J ^all ( _ ;r JLl^l oL>JL) jl UaVI JljIjjj /<u ->j)«f jlaJ9 jJij-a^ 
4 itala J-^=> jf ^jL<_uJ1 iJujUlII 4- ^>^=^ U-^=J .(_j^2i!l 4_ jj-aj-JI jiAf ^yA 2Jia£.^I 4- J>«J-" J-^-T 
IT01,IT0,IT1,IT2... Jj^jjJLi LjJ j_ajjj I j""v* 4r ^ ^l"-»" 4_jjj j] ^Vjxjh j ifug 4_uL£i J-<wo CjjLsj 

■4-^-l2JI cjj^= /<^jJI j^= 1 ol^-ij cjjUiII /<uS jjt^j^kJI '-j-'JUo -i>^>ll t^j-*' - ijLj>, di (1T16) 

FITS DIMENSIONING uL2Sl^iajUSi- o- V 

s.^ <j& JdMj £sjjlX ^Ll>j LoLa »_ij^UI j? Sji*£.^U oUiljlII 4jb^J 

ojl^UI S akia jl ^.L-Vl l^Ij^o^Ij (NOMINAL DIAMETER) Cr _^VI jl ^.L-Vl j_L2Jl 

(1T01,1T0,1T1,1T2...1T16) 4^S jlojLiUI ^b>( A,B,C...,a,b,c.) 

( 40 mm) (^,-^Lj^I 1 aIjU«j j>j_oxj ( Cr ^j^= ) i_.-2j ^ SjL£. (jLl^ljia u'O-^ ^^ d>L^= >^ M^Ua 

^3_LJI ^ jJsljUl) Mi^ (IT6) j,j_«JIj (IT7) ,., ail ojLJ3 L^jj (P) jj^Jlj (H) ,., ail ojLJ3j 

Jb U^= oUaLqi ,. ,-^-,- Uj^ ( ) Y- V)J^-.,t, (^IjgII 

40 mm dia H7 : ...^It 

(aj^JI j^ij (jl aj^) 40 mm dia p6 : j>j-**1]j 










3 C 




ij-jJlj i_^il!l — o 



0Y- V)J^~i 



vJill-f 



Jjl^lfkli*Iwl42j>Ia^>uJ*LUi *V- V 

c-iislj aJL^-Lsj (ISO) 4_l!jjJI CjLialjjJI (<uJ3j i-j-^jj f'j- 1 ' *-13 lJl ^ t* 1 - 1 iJl ^ ^ j - l* - J-* ' f '^~~ l 

(j_a 4_Cj^m CjLialjjJI jj_a I^JlC tiJLLifc (jl il^^-^ijj t ( -< rTi 1 1 (jj/L-ul AUaiJ Jj^ljjJI (Jj'^^ Lh° ^J^-^ 6 - *'j-^' 
LOOSE ) (_JLt^JI Jj-SljjJI JJus Ol a^ljJ 4 uia-v 4_La Cj ajJ (jr a-a_^L>JI Jj^ljlILa 4j mLmafl CjLa^ljlII 

^L_l*^^j Ua^jCFREE RUNNING FIT ) j^lkJI JJaljUlj ( RUNNING FIT 

(J ILa 1 o_i I J < i SILL! ( H) ^j_<_i ^— > 1 1 i_ 3j >J I j aj_i («L -l>- i a I 3j Li 4 >1 o-iTlI I jj ajj I ^j a (j-G£.j a^ta 

s^i ^! c^j ».Vl o o ^j c ^ «JH j ^ # =- 'A- (H11,H9,H8,H7) 

.Jjl j^>JI ajjt, ^1 j^^i^l A-ti^ ^-jJ^ AJlaf J^Ll* ^ U^j (Cll,d9,f7,g6,h6,k6,p6,s6,u6)jla 
u-ijJLkUj O Y- V) J^-. ^oJI jJs^l (25mm) La^>l>Lisj 4_JL>. J^.1 j jjjlj I jj-*£. LbjJ jf Li^>j^ j-& 

. i_*jL-u Jj^Ijjj ?tj|>^ ( i yli»l jJI 4jJL>JI (_^Jl>.j jijjjj«JI j-La^ i^Jl>- uj! i n^- 









H9 


O.D 


+62 


Q^ 


-9 


-£5 



KSSS^ 



1^^^! 




.ijujtl Ol*j^^Jl lOUjli^ ^jUS' - 



.*Luil ^U^Jh ^JJS =LUT -f 



Or- V)J^=ui 



. ULlL-u Ljj^=j Ll^= <ul>JI Ji^lj jjJj Jj^aJI (jV LiUjj ( _ ;r u3j.L>- (J^ljlII (jl Jlj-i_aJI AjLll.3 (Jjs Li-gig, 

.o (25mm) t-jjIUll j Usll JjlLaj JjLJ! Jjjl>J! a.j^ojliJI Jslj^l JjIj^ ^k. 5ji^ *LaJLj 

-lyljU C-ojL^Jl JisljSJI d^»J JjVl jj**JI 

9 25Hl/cll : ^* j^ljiJ! 

HI 1(25.130) 

( 25.000) 

CI 1(24.89) 

(24.76) 



(J-SljlII jj-aj aI JiitLi-uLi «_<-ujJI (jrlc (J^ljlJI JijJl^- 4->\~^—i ^-Sjjia OVJ £~ V) ^yJlllI J^-i m.IIj 

.CjjLoj ,J^=uiiJ iLij^Li J>jJu»JI 4jIj^= '^Jj-^ 3 J-^J^ J^^' J^— ioJIj 









(0BA$tC> 



I— j^'i^i" 



"-IT 



(U- V)J^=ui 
< ( U- V) jjjL-JI J^slAJI (j^lAU (30mm) jjk £jUJI <>a LJbtl! ^^LuVl jJaUl jf U^pal _^j 

30H7/u6 : y» ^IjUl 

Hll(30.021) 
(30.000) 

01(30.061) 
(30.048) 









^diAlluLjjLfllllV- V 

,Jj_i^>jJI 4_jJLt£. J j i ujj r-Lu^l i_ojJL^=iJ ^j_a (JJLSj »j ' j ^— » CjjLoj JjJl>. jLll>-I (j2 jl'^-. ^Vl jjJL) »j 'j^~- 

■ * I i^it.1 *j->JI "A^ u£j"' ' " a (jr^ 1 J^P^' ^Jl£ aLclj-d i_ a j (j^~i tj t—ij 1 La t, I CjjLijJI ^J 

Jj_yLl L<vl3 (2^-^° 9-^ " pLjjLj ^Se^LSejua 4_2jj_La_)j 4_^_iislj 5 j j < a ) ClU al ALII ojufc 4 ""^— i ^ j V' (j-^J 

.CJjLolII j_aj (_JL>o aJJusJkl CjjLolII <L*jJS jjb^a (_c--vj .Y 

( . jlUt l L y J [2X\ JlaIaJ 4_dc 



uul '£— 4_) ^-j -1 i u 1 ,1 CjjLolII J^_jjL5tlI 



Lbj^ajj A^JL^J! objLiUI t- V- V 
^j :STRAIGHTNESS L»La ,„ VI cjjl_i3 .1 
. Oo- V) ^LUI J^ ,t,tl jJ^il ^k^Vl 






Toler&nce zon«> 






^8# 



.jjsLir j^ i^tiijl OjjLiJ — l 



(H- V) ^LUI J^ ,t,tl j-L^.1 









E2B3g \ \' 

i i 



Tolerance zone 



.£j]iw<M \£\j,A ojW 



.OjbJl iUS' —o 






i^jJI j jJa^, jl spb Sjl ji^I cjjU: j^j^U f j^l^u : CIRCULARITY Sjl ju_c*VI ojLS .V 

( W - V) ^yJllH J^-l lilt I jiiJl L^J ^jQ I.Hfl JJJl»- (j-q-li (^yJljUllll jl 




J To* prance zone 



.Jjljtu-Vt ojU; 

(W- V)J^=ui 
3 ^Unitl <u%i^,? ojU3 j^j^U f j^l^u :CYLINDRICITY ol^k^Vl ojUj .1 
0A- V^bJI J^ ,i,tl jJ^I 4i^» U*i. 

fr.0-4) Tolerance zone 



<E3 






.^J^SW ^jU; 



.^jLdlibS'-U 



0A- V)J^i 









J_yi_jj3 4_LLre-LI, I tU , , A I i~\a\ ,Vi jLjjL^eTiJ aJ. 



: PROFILE TOLERANCE j^iai ojUi o 

(\\- V^llJI J^=ufaJl jJ^I ill** Uai. ^4-J 




9 Drdln&tes spaced at i lisl 



Tderonce zone o.o3 nornal 
to theoretical profit 



Theoretical profile ^g 

L f s n 




J |d 


inl tr in i^ in 
ft* rj tn( va t* 


ml oc 



9 Ordinates spaced at i 16 



.^1 OjU 



OV V)J^=ui 



J 4, ,„;tL -t. ...Vi ^jl^j cjjL^3 j^j^U ^jiir". ,.m : PARALLELISM ^jljJU! ojLJj .1 
(Y«- V) J^sl^I ^1 ^^ U^ i^ <>wi g^-jJll jf o-L-Vl 



Tolerande low 




fc 



£ Tolerance zone 



Da tun —^ 



(*] Batun- 

.j**^ *kJ *r-J^ gJ*- ^j 1 * ~V 




(Y- V)J^=^ 



uJJL jJ^-Vu j^Uii! ojUi jujl^U f jl^l^u : PERPENDICULARITY jl^UUI ojUi .V 

( Y \ - V) J^— i laJI j-laJl L^J 7"J <i < n a J>jJl»- (j-4-ii x^j-jJll J I (jj/L-u VI liajJ 












^ 



[n 



X 



^.G Tolerance iwe 



!\ 






. *jrj> ?Jt-J i—Jb WjkJ jj* oJUu -tJ .^jJUUi* jyj 1 -*' (Ji*^-* ^_>U° ' 

4, ,„;Uj -t. ...Vi ^ ^jljJI ojL^UI j^j^iJ ^jiir-. ,.m : ANGULARITY ^jljJI ojL^nJl .A 

(YY~ V ) t _^ r JLj_1 1 J^— I l"ltl J-la-ll LgJ 7-J) <1 I n a JljJu*. (j-4-ii *-»-jJJ jl (JJ/L-uVI iU->t 4 J I ilitlj jl 1 (j I >l t J 1 



Tolerance i 

Da-tufi axis/ 






. j> wk JSU ^k- ^jU -v ^s ^k™J wit, JiU e k„ ojUJ -f 

(YY- V)J^i 



UL *>* jt -t» ■- j-^j^ ^ ojL^I j^j^iJ f j^l^u : POSITION £_^jI1 ojLSj A 

(YY - V) (jyJLl!! J^—i i"itl j-la-il L^J 7*j) «i i ii a J>jJl»- jj-4-ti *-^.jJ,l jl (jj/L-u^fl 










j jtja*i Jj. OjLtil iikj — i 




.^i^w—i j>-ii o>jUsh iiti-i - 



.ijsii j^ii ^udi *il 



(YV- V)J^=ui 



4. ojUU! jl.j^U ^jiiBiuu : CONCENTRICITY,COAXIALITY j_^X\j j*=ji\ ojUj. ^ • 

(Yl- V) ^LUI J^AJI jJ^I 










K9H 



To^eranct zone 
cyltnder Uj05 DIA_ 



ru- 



. Wj VO* ^J^ 

(Yi- V)J^=ui 



LT" 



.ijb jTy ojL; uk> — f 



(jjiLuVl Jaitil SjmiULj «.jj>- JiiLw <4- cjjLilll jjJl^iI »j 



: SYMMETRY J3UUI ojUs 

(YO- V) (jJLtll J^-i Mill jiajl L^J r-j^Kia JijJl3> (J^jlo *->-ji,l jl 




.J,*ldl « 



(Yo- V)J^=^ 









- A)J^ )"oJI j-taJl 2jj^>J.I LryJLi otuislj tjj^-ilV ^pJI (j^jjl i^i'tl (j-a Lk^c.j cjL>.jJijJlj jjjL>-^I 




-Vaveness height 
-Roughness height 

I Va vines s 



width 



Roughness 



width 



,r j)g,.«Sl A*J 



0- A)J^=ui 

7r Vl i ii (jrlc. J J i^l-stl * jVl" i ii ) (j-ls 4-JjJLiIuJI ClLl Ly* ]! Jj-M 4 Vl 1 11I3J 7r Vl 1 11 2 I Jj* i"i*i Ljj^soi l_ij| jjj 

x_Lx2 £yi Jjt i"i"itl Cil jl of 1. u i uj 4j>_sLj JjjL>-lj CjL*.j^jjj (j-ujjl i>i" (jyic Lgjlji>.|j L^oLksjjl (_£JuOj 7"J'"» 1 nil 

. £liVI oLJU^ ^ U«fi jl CASTING c^= jl CUTTING 



(jL«_L2j PEAIvS (<s— «-2 (j\-i 4 J iiitjJI CjLal mU (jjjI—uL) tt Vi i ii^U <Uj mi->1I 4^>.jJ (jj/LjS yjVl" mJj 

t >c -t. --.it c^l^^o^l Jj^ V L^ ^ <>8j ( Y- A) J^ ,t,tl jJail -t« u.Vl a^jL^3 VALLEYS 
>Ujl>^-»jII c^ ^ i-afltLJLI oj^Ij MEAN LINE J^jSJtl J^JJI 










.<*,&*§) ow^uy 



W^ 



p^jslliU.! 



Z.Ut, c kJU>u 



(Y- A)J^=ui, 



J_aUm 2_ 1 q^-, A—a^AlJI L_£jLil ^tU ,,,! jL^ol <J\ 4_^U 4_^UJ| (jj ^-.~ cA Lula^l ^ «j u ^ 
^ ♦' ^ a£ LaLjj dJJj (j-a j^j^l (j^J i «L^ uj^ai-j-s jji. J^Lc Lufc ,<U^-."^VI £jj ^L-p* BEARINGS 

I g-tle Jj L<aj>JI » jlaj i ■■*' ^jP-Ilj <L>-LlU 4_ujj_2jJI 4jj mi->1I CjLj*.j.} 7c_iisjJ (T~ A) t _ ;r Jl_ILH <JjJlJ>JIj 

jj_a (<s-J9j 4_t-ujj (N Ji_3j_j>o LJ j-«>J (jp-^'j l-j-J SjJoLiJLl <Uj mi -> 1 1 (»l-^jl tillji^=j Jj* mi"! I CjLJ a-g 4-La ■ uljj 

.^yLiJI cobjl (^jJI I jla jbjl UJ^= (12) J! (1) 









PRODUCTION PROCESS 


SURFACE ROUGNESS 


SURFACE NUMBER 
N* iljjJ-SfSj 


FLAME CUTTING v^LJL flu 


6.3 - 50 


N9-N12 


SAND CASTING J^l dL- 


6.3 - 50 


N9-N12 


HOT ROLLING jU-1 J* fcifc 


6.3 - 50 


N9-N12 


ROUGH TURNING iLii- *fcl> 


6.3 - 50 


N9-N12 


ROUGH GRINDING j-ti- ^ 


1.6-50 


N7-N12 


FORGING Ji>* 


1.6-25 


N7-N11 


SHAPING JXU 


0.8 - 50 


N6-N12 


PLANING hJLi 


0.8 - 50 


N6-N12 


MILLING yji: 


0.4 - 50 


N5-N12 


BORING >- 


0.4 - 25 


N5-N11 


DRILLING vJB 


0.4 - 12.5 


N5 - N10 


EXTRUSION Jl; 


0.4 - 12.5 


N5 - N10 


REAMING Gttiji) ^^2; 


0.4-3.2 


N5-N8 


DRAWING .-»w 


0.2 - 6.3 


N4-N9 


PRECISION GRINDING JJa ^ 


0.05 - 0.4 


N2-N5 


LAPPING 0^ 


0.025 - 1.6 


N1-N7 


SUPERFINISHING (SjJI ^Ui.) Jili jUj 


0.05 - 0.2 


N2-N4 


HONING J*** 


0.025-1.6 


N1-N7 



or- A)j^=ui 



* j^tii (j ^~"ij £—, 



I jufc j i yd J^=J < 



i3 Cjjlj ?c La i ■■ >l jL^jJ o-^J^J ixjJtJ Cjjlj 1 -i^^-— 4JLa 4_JLc i_3jL*la jjfc Lo-dj 
LuLs 4_LL t . a 4Jj i"i-w Jj-Sj 1 (j^-tlJl ujjIVi a *lj-»-l («-<-uj Jl fftj o i^".' r^L-uiM Jtlcj 



^>ui ^isyi 4 



\j ■*■ U , „VI 4_lj i*ii ->■ _L)J> 



-uL^/VI OJJ-i (jj^~ij 4-4^1.1 oJl^J 



ojL>jJ u-sjJLLJJ 7rVi mil ^^JUi <*_ui?j j_^=3j-jj ( 5mm) pLijjLj f-M-iis VI ^jL^uia ^iJia t j_c sjLj£. j-aj-II 









60 -x, ^lOmm 






a- A)j^=ui 



jL^>J2 l_4£.Lul (_c--^ljJI 4_2jj_LaJlj 7c La i ■■ >l jL>jl J-*J -}Jl^>o JlcIjJS f-^J &* ^^ j»Jl2j La (jylc- *Luj 









^L ^i c fcs| ^ d ^ ,>V1 <JUA OJ* 
.(MACHINING) JJ^=Jl ijjj-illi ^ -%> 


V 




.£,,_£ 


^^ «*jJ^f. OjS? i^nj iLj^ (^L xlt^ji -u;i ^sj 


0,4 / NS/ 


ijSS *V- (*»W ^JJ jT iMjp JJ^L jJUi ^ 






50/ NI4/ 

SL Jt2L 




\AlLOV6R 


.^ ^Ull ^SiVl i^-l J^ i^fli ijlUi 


Mlt-UMS BORING 

50/ Nil/ 

_2l ^ZL 



(0- A)J^i 









R. GRIN DINS 




A-A <^U £_U*> 






lyll^-iMftj LgjLfcUoLj A^=LSelll (jl^-iaVL (>^=lIj jij-^'j J^' °^ Jt > '4r^ (j ^—i <1 J V ^P- y t^rttl ^LlaJ^j 

CjIj^I 4 ^— -j^ oL^olj «_ta2JI JlJ£. LaJiJelLmXI rLlJ^I 4-lU^1 JljJuso (3d>^ (J-* 1 ^'^ 1 ijfj I Jj <Ll»-jL>JI 

■ «Ja2JI oLsol ( _ ;r JLl ajJj-ll JjsIjjlII (j-- Lfc^xC.j 4tVi^ -*'j-U 0-^?"^ 4 jmitL » Virttl 









R. TURNING 








(V- A)J^i 



^.kJJ ijlj* <Jull oU** 


~^=g- 


*e- 


^kJJ LL.U* ^ull ol.^ 


111 mil 


s/3T 




1 1 




♦ 


^ 


1 








IW 


\/m~ 


1 








' « 






(A- A)J^i 






f L*JUI- 1 

ij>.jji *_aj /<u!i jj-aj (ipL^' 6-" iff" «tirtt 4_<ijIji Jj_i-ajj 4_JUc 4_jt_i (WEIDING) ^LxlII <-3>^j 

A^LiisI ^j ^— » i >j <(JjJlJ jl (j-Lta JaJLjLa CoiJ M j ' -"* ' *-« 1 -^ ^^ 1 *. t il Vj ^j aa jl ^ '^- < V I 4j>.jl ^Jl o ^UjIj a- 

.^UJJ a^UJI d^j lij U^aUJ jljJl! a^Ustl uru (FILLER) SWj SjU 

: c^Vl^a L^LlLusj ^mj Jjj-U Sjlc ^LaJUa 

WEIDING) u Uy,\ \ r L*lll <cUiaf ^j (PRESSURE WEIDING) , U; . M l il^-ljj f L>J _^ 

(SPOT 
WEIDING) jliil f UJ -Glial ^j (CO PRESSURE WEIDING) , U;,M 1 ^Ijl^l^I ojJu f UJ -Y 
(RESISTANCE WEIDING) JLyUiL f UJJIj (ARC WEIDING) ^jiJI f UJJIj (GAS 

.(FLASH WEIDING) i ^ J i\ r LaJJIj 
*l>*Vl g-^j ii^l* ,.,,., ^ . M-.v; <^l ( WEIDING JOINTS) f LJJI ^^ Jl^.M Sj^ j^jjj 

ljr Jb ()- ^) J^ mi *|jL8fc3-MiVI AjuLmi flj-jf 4-iu-aa. 4 ' *J ' ^ J ^= 1_'J 4 ' ^V g- * ' J "' "-* nI J * ■* 

(BUTT JOINTS) a^Ls o}U=j .^ 

(CORNER JOINTS) 5^1 j d^j Y 

(TEE JOINTS) T l_3^ o}U=j .V 

(EDGE JOINTS) 4^> oM^j .£ 

(LAP JOINTS) a^Ij^ dM^j .0 



ffl^AL 




(EDGE) V> -£ -(LAP) MV ~& -<T) ■-»/- -o .(CORNER) *ijlj -v(BUTT) S^L; -t 









LJJlJ».| jJLa i LoJlitd Jl^— ,*:,l J j L ^. 4JL3 iJLaj <J^= aL>J Lai >UtiII CjM-i-a^j <_)-^L>- "j^-— N (3j '" Laj 

(Y- <\) ^LUI J^-,,t,tl ji^l Ifl'cV; £jJl23 JL^=u^1 S at Uj^J Jliu^= JLu^aLall o}L^Jl 

v p ii y 

^ & & & 




h*j 



.(welds) f UUiJl£iT 



(Y- <\)J^ui 

.(^Vl 
oj-^=3 (WEIDING SYMBOL) f L*1J ^U* j^zj alLjt a^jJ^I oU^jJI £. f L*UI JA^ jJ^j 

4r J' (jr-^^' it-i ->.!! (j_a (Ji_<-ul J I JjlJ-^ *'>-" (jr-^^' iU ->.tl (jrlc Jij-^jJ.1 ^ mil J^-i ui 4 l^^-^La l.l->jj 



JL 



: c 



3 c 



=1 C±!=l c 



kr 



(r- ^ 









i Lg-aljiir" ml fcj-Aj cP-^'j 4_<ijI jJI O-liTllII <JjL_uJ (j-o SJl^Ij (RIVETS) /*uuiljjJI Juu 
:>o 4_CjJILa (Jl^~ i i"ul_i (^yjljVi ml < . m i>i<^ J^— i i"i Jl^>-Lj a1_i!u^_<JIj t(jjaju II l(j i>i^ «_a ^"i «Viq 

.: (JliUI J j j i ii (jric. I (jio (jyjI-J ALi^-<JI 

(ROUND HEAD) jjjJU ^ijJI ji r LijJI . \ 

(COUNTER SSUNK) a J a LiJI ^IjJI jj ^LijJI .Y 

(TOP CSK ROUND) jjjJU a ^LUJI ^IjJI ji f Lij-JI .V 

(CROWNED) v j^4I ^Vl ji f Lij-JI . i 

(FLAT) ^U,„U ^IjJL f L^j-JI .0 

- W a^jUoJI ^Vl £**». u^j ^ttl J<=-,,MI 



ffr ff? 



<t> 



^^""" t>iij lj^sj (jjiij jjjjj (jJali <j"'j (jJalC <jj!j 















tfj»y> 









<T 



# 



(fLSjJIjj^LL)^ 



(Y- WJ^^fi. 

(RECESS OR NECK) jL^oVI - \ 

^_i* < ol^-! ia.L^ ^ gjUstl (GROOVE) ck^UI j?>>JI j^> jLuooV! 

L«_Lu jL>- J^— > ifuJ J I ( (jy j-ujJ9) (_^jjlj J^— > ifuJ ;jj^~" 'JJ (NECK) (J-Ltll J^~- ui J^>-l-J * la-SJI <j-o 4_lCj_L!! ojak 









A 



RECESS 
4WIDEX 
2DEEP 



(2) 



iUjI 



CP* J 



iL->Ji 



[NECKR31 
X2 DEEP J 

ESSR3 "7 

hi 



RECESS 
DEEP2 



(D 



0- n )j^ui 

(CHAMFERS) oUkAJI - Y 

.<Uj)j_aj A-i-u^Li-u j"'^~~'l 

4- I o^-> LaoUjI JJUjj i A-Jjlil j-ujLi^J,Ij Sj^<i£.^?l 1 (fiTiaf ( j-^J - i_p-jL>JI ^3_^la_iJll (_3lj^>JI . ^ 

(Y- n ) t^JLiJI J^aAJI 









_3x45 CHAM 
(3x3 CHAM) 



(Y- 1 1 )J^=ui 

j Lai (45) A_jjlj_)j 4JjUI i ala ifgll jLvif J>JJ^>>J jl^— a^fL^ («-<-uj-II £- L^-^ >* L*£=J 



c-LfljjVlj x > rtVii"itl (j-a£. i ■ '"^~ij JjjL-uJI J^— i i"itl 4r (j-ulj^^fl (J*- 1 -5 D^ J-* 1 o^-i jl Jj-aJiJIj x i riVi Mill 
^Jl^-Lj LdoLvii <_L\ajJ (J-Lalj-j^il! 4-tJl^La ■■■'^ CjLsr'iitl 4_j]iLai (j-«J .: 4-lU»IjJI 2*jU,M| i_3|^>J| .Y 




L— <S45— -I 




(T- ) 1 )J^ui 









jljlJI^ ( Jl-loHII <A*£. J-^l-uTlI t-JI^UI (<u-uj j if LI L*JQ ^pilj c*Lk — -N Uj j>*j-^ <>° JyJutJI J^-jj till JJ 

l(jiil-->- (^Lj ejj_iis S^jLiful /<u (j-«j 4'ojri^ Ll ^ . p . (JM) i_3j^>JL) 4J j_aj_j j_La3 j_<^= I (_£l (J^p-« t_JjiI (^j-i-uLu^I 

.(mm) ji^AlLi jL*jVI j-j-s-^j s^LajJI jIjJLj 
.: (M20 x2.5) ^LUI j*i!l t^k. >j LbjJ <j^= ^ 



LbjIjL^a *j LjJIj <(20mm) ^jLcujj 



uuLu^/l Sj_LaJ9 t£H-« <— tJ^lII (jl ^L-tJ j-ajJI IJl^S (ji! 



c-J^UIjU uJLL ^kULl ^jJw^fl oli_^|^XI L4Q- U) J^ ,t,tl4.Q^» f 



« (2.5mm) 



.<_JLl!Li 4-usL>JI 4-iilII Jjlj^>JI £ya sj^La 



£ 



NECK R2x2DEEP 



-36- 



-64- 



v*>. 



. aUt *A£ 



- M20x2.5 
HEX HD BOLT M20x2.5 



0- U)J^=ui 
-(Y- W) J^uSJIjJ^il (M20x2.5-6g7g) <^L£= j^jJI ^Li^= jJ^ ojLi: ^Li! iJU. 4.3 









/ V 










^ 






*§Lz 





z 






M20x2.5 - 6g 7g 



(Y- U)J^ui 



aj LaJJIj <(20mm) ^jLt-uJj; ^->VI jl (jr _^L^I Sj_LaJ9 i^p-a i_<JaUI (J\ ^^Ijlj j_aj_!l I j_$3 (jjl 
CjjLojJIj t i La i -j" a ■=> J -»-j i ■ •■ 1 , 1 ^ oj L>J I j i (") ojl J <La Sj_LaJj| j LaJll CjjI al?lj t (2. 5 111 Hi) LfcjIjLJLa 

■ <t-i i "j3.a 4j ?-ja i nU (_j^5jJL>Jlj t (7) Oj\ jJLa j^j*— i II jJaJili 

(jijjL^liJI . Y 
oL^iAJl ^ uru^L^I o^ Jl (MACHINED HOLES) IS 3 \ tX\ oU^I ^,,,3- ^tv,,,,; 

3 1^ L(J (jj *^->J ^..-Lrvj CjL^IAJI (j-a pa-til I JljJi jL>jV 2jl_C u-sLSiill AjLsr'mijij .: eJjjLtuIl <j»-"<itl . ^ 
(3-*^ jl pl—fljjl (jV lLs aSi j ]n7i\\ J-^=J 4_^La]l oJLjfc (jj/Lla Ji-jjirell SjLc. (jr A^=jj .: aJL^Lill irelAJI .Y 

e JlsLLII jl oJijJ i nU irtlill jLijI f-J-aj iSjjJa Tciisjj (jyJLlII J^-— ifuJIj 

^^3 ^ a^iAJI „jui> ^ caj^lj .: (COUNTERBORED HOLE) LJljL^f S^ai otiill T 

.*|jj>. 2l (j^-i '-La-ij jl a < <ia (jL>- jl i_3Jl^-1 J^-a-t-il JljJuso *_a ■ )| aia i u| J^— » ■"■ ) (—ujLji VI ( i2lu\ j k-3 

^jj >a ir^iAJI „ j^> ^ l^jl^I j .: (COUNTERSUNK HOLE ) LLjji- iiijiJl! i*iiJI . £ 

.^j^JaLc. (j-ulj _jj L * a - 1 J jl a ' m a (jLiOif Liujij j_yl3jj^ta J^— > ■"■ ) ^juA-lu z\ • iSlU I j '-^ a 
ttU m.II AJa-L-uj jjk OeliJI ojufc (j-a c^Jyllj .: (SPOTFACED HOLE) Lull^s Lijiti! <sdal\ .0 
f—c^a-a-i «Gljl_i^aj jl a ' "U (j-"lj (jL^-i2f lLU Jij ^-Lt_i^j> j a **_J JJt^ta <_La^j ^-jj/Lu/^I < JjIuL) i La j *- 1 , 1 









(j-jjJa (j-C (^CJLj-LaJI oJl-i4> Jjl (lIUJlJ t^lSjj-La J^-JJ 4 MijjeJ.1 dll selaJI (jr lc jLti^l 4 






£j->* 









lJj ^ i_uii]| i^laiij <(r- u) j^i ,t,tl J-&I j^ji 



; t^»>L>4 ;i~^ 



j«_J ( ( _ ;r *_ii3jja ji 



vL>JI jjj (JjLa^lj jLLJs^l) <_jj_2UI jLsul j-^^j 4_jj>LiIc.VI 4_2jj_LJI *L 




(£- ) Y) ^LUI J^ ,t,tl jJaJl.ollas.SU 



V fHOLjgM 1 THtX 



HOtE0«S'«S£ - 
- HOLE O/fjl 



W^ 



-ft 



b^l ii_^| Vj £ji jU,t ^ 



f^j*J u!jJ«_l iijiill <-*j£W jLuI 




(r- u)j^=ui 






Qt0C$KQZ0fiT90 



"W 






(i- \V)j£a£ 










(0- U)j£a-i 









Sviljl^lvLuiTjoyO- 1 Y) J^-i M\ 4- sLLa^JLl a^ju^I oU,l»«uU o^Ull c»iaij3]l j3a»l .Y 



(E 




_„.S P fil I . ,4. 


* tf rj j 


^^3 ^ 


• . <£[_-, 



r^pff 









1 



^ 



/$fe\ 



s 



^a 







(1- U)J^=ui 









S -oj^qi ^IjJL Ua.l^V <xu,liXI ^fcllLftll oLUJI jSa.1 fu (V- \Y) 





W 



£3 









(V- 1Y)J£=J, 









S (_<jjiL1o (_>uLi2j (A- ) Y) J^-i Mitl 4- iluJtl aUcU! Cj^Lx^sj JaJaL^a rfu-ujl 









(A- U)J^ui 



S n iduLLa (j-uLuLftJ (^~ 1 Y) J^~> "M 4r 3 '"" ^-4-1 1 ^l^cJJl Cj^Lusj diLjj-iOta ^uijl 



z 




afi^S^ 



9 Jg-iAtl 









ITj 



J> <r 



\ZZZ3 f\—^ 





*-ea. B-a«n 



uinn. ■•am I — ^ 



A.LTM, 14LT31 



0- U)J^=ui 




■^inl[) lliii)iillq.^icill pilnill nnlnllniiiiiir|oll 



I 



4^iiJl^jJ! 



Ajjurtntl CjLaj_<_ujJI 







-S'jJtl a Uajjj I Oj\ *j_3eJL! (J^oLifu JaJa3ej9 _j-£- 'jLc _3-^_J /_ I j ♦ i."i" ' I /q-i-ujJL) I iJa )l ^ a i njj' ^ ' j a *" I ' so < 'j-1 1 

CjLta^^Ulj Lj^yjl jj_ajJlj J>L»jVL= ) CjLajlttl .j-a tiL^jjjj^ jJl-3 4_l3j -=* =»- Lli 1 jf 4iu loZ 

I J_<fc j_ us Lie _j-a J~'^~~ > I _J I > La-L5tJ (*-<-" J (jr^- < *^" 9-1 cJ^ 3 l5_9^ >1 - 1 "*- ■ ' ^*^"' c — ' L^-^J-t 4^1 a.gj^a ^_ «_i_uj_i ( l_£C I j_i Li 

iL. I -1^— (_j-L.Lt, /o m-aca j-tala jl < A .i^sl-|JL^sl-|JL| oLaj-i-ujJI IL. La^= ill <j^. »jLlC j*Llaill I Jl4> (Jj^aJ JiJSj 
i t-i Vi-fcja j| (^yjLij^^aJI /<l-i-ujJI A— 1 o^-i Cl-l l I 4_uLij^^=JI Cj^Ll-l o jIJI (jL_u (jj ^—ij JiJ9j (_gjLa-t. U /«_i-ujJI 

i-/'-!?"'^"-^ ( <u - u J^' 4r 1 " l ^~' 4<*jjk-* SjjIjJ 
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